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To  his  Excellency,  the  Governor,  Chairman  of  the  Board 

(A  Agriculture  and  to  the  Honorable  the  General 

Assembly  of  the  State  <A  Vermont. 

J*  jt  jt  jt  jt 

In  compliance  with  Section  247  Chapter  2 1  erf  the  General 

Laws  of  Vermont,  I  have  the  honor  to  submit 

herewith  the  Annual  Report  of  the 

Board  of  Agriculture  for  the 

year  ending  June  30th» 

1900. 


C  J.  BELL,  Secretary. 
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AN  ACT  TO  PROVIDE  FOR  THE  PRINTING  OF  THE 
REPORT  OF  THE- VERMONT  DAIRYMEN'S  AS- 
SOCIATION. 

//  /s  heycby  enacted  by  the  Genera!  Assembly  of  the  State 
of  Vermont: 

Section  1.     Section  two  hundred  and  forty-seven  of  the  Ver- 
mont Statutes  shall  be  amended  so  as  to  read  as  follows: 

The  Secretary  shall  prepare  on  or  before  the  30th  dav  of 
June  annually,  a  detailed  report  of  the  proceedings  of  the 
Board  with  such  suggestions  in  regard  to  its  duties  and  the 
advancement  of  the  interests  herein  specified  as  may  seem 
pertinent,  and  he  may  append  thereto  such  abstracts  of 
the  proceedings  of  the  several  agricultural  societies,  and 
farmers'  clubs  in  the  State  as  may  be  advisable,  and  the  report 
of  the  Vermont  Dairymen's  Association.  The  report  shall 
show  under  separate  heads  the  work  of  the  Board  relating  to 
the  different  subjects  herein  mentioned. 

Sec.  2,  The  provisions  of  section  two  hundred  and  fifty- 
one  of  Vermont  Statutes  requiring  the  printing  of  a  report  by 
the  Vermont  Dairymen's  Association  is  hereby  repealed. 

Approved  November  24,  18%. 

CHAPTER  203. 
PKKSERVATION  OF  CATTLE  AND  SHEEP. 
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Section  4802.  If  sheep  are  affected  with  "hoof  ail"  or 
"foot  rot"  or  with  the  "scab,"  the  owner  or  keeper  thereof 
shall  restrain  them  from  running  at  large  in  the  public  high- 
ways or  commons,  and  keep  fhem  in  an  enclosure;  and  if  he, 
Imowiug  them  to  be  diseased,  knowingly  permits  them  to  go 
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at  large  upon  a  common  or  public  highway,  or  if  such  sheep, 
while  so  diseased  are  found  in  an  enclosure  other  than  that  of 
such  owner  or  keeper,  he  shall  be  fined  ten  dollars,  to  the  use 
of  the  town  where  such  offense  is  committed,  and  shall  also  be 
liable  to  the  party  injured  for  the  damage  sustained,  in  an  ac- 
tion upon  this  statute,. 

Sec.  4803.  If  sheep,  infected  with  the  "hoof  ail"  or 
"foot  rot."  are  found  at  large  upon  common,  public  highway, 
or  lane,  on  lands  not  owned  or  occupied  by  their  owner  or 
keeper,  through  the  neglect  of  such  owner  or  keeper,  said 
sheep  shall  become  forfeit  to  any  person  who  takes  them  up, 
and  the  owner  of  such  sheep  shall  not  have  an  action  at  law 
or  equity  for  their  recovery. 


PLEUKO- PNEUMONIA    AND   OTHGK    INFECTIONS    DISEASES. 

Sec.  4804.  If  a  person  drives  or  brings  domestic  animals 
into  this  State,  or  is  accessory  thereto,  knowing  that  any  of 
them  have  the  disease,  or  have  been  exposed  to  the  disease, 
known  as  pleuro-pneumonia,  he  shall  be  fined  not  more  than 
live  hundred  dollars,  or  be  imprisoned  not  more  than  twelve 
months  and  not  less  than  one  month,  in  the  discretion  of  the 
court. 

Sec.  4805.  A  town,  at  a  meeting  held  for  that  purpose, 
may  establish  regulations,  appoint  officers,  or  agents,  and 
raise  and  appropriate  money  to  arrest  and  prevent  the  spread 
of  the  cattle  disease  known  as  pleuro-pneuraonia. 

Sec.  4806.  The  selectmen  may  perform  all  acts  and  make 
all  rules  and  regulations  fqr  and  in  behalf  of  the  town,  neces- 
sary to  carry  into  effect  the  powers  conferred  on  the  trtn-n  by 
this  chapter,  until  the  town  otherwise  orders  at  a  (leeting 
holden  for  that  purpose. 

"  Sec.  4807.  If  a  person  brings  in  to  this  State  any  domes- 
tic animal  which  he  knows  to  be  infected  with  an  infectious 
or  contagious  disease,  or  exposes  such  cattle  or  other  animals 
known  to  him  to  be  so  infected,  to  other  cattle  and  animals  not 
infected  with  such  disease,  he  shall  be  lined  not  more  than  fiye 
hundred  dollars,  and  not  less  than  one  hundred  dollars. 

Sec.  4808.  The  selectmen  of  the  towns  and  the  board 
of  aldermen  of  the  cities  of  this  State,  may  make  and  enforce 
such  regulations  as  they  deem  proper,  to  prevent  the  spread  of 
infectious  or  contagious  diseases  among  domestic  animals, 
within  their  respective  towns  and  cities,  and  shall  inquire  into 
all  such  cases  coming  to  their  knowledge,  and  shall  immed- 
iately report  the  same  to  the  governor.  A  person  who 
knowingly  violates  or  refuses  to  obey  such  regulations  made 
by  such  town  or  city  authorities  shall  be  fined  one  hundred 
dollars. 
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Sec.  4809,  The  Board  of  Agriculture  may  prohibit  the 
introduction  of  horses  or  other  domestic  animals,  believed  to 
be  infected  with  or  exposed  to  any  contagious  disease,  into 
this  State,  or  may  quarantine  all  such  animals  for  such  time  as 
the  public  good  requires;  but  shall  not  prohibit  the  transpor- 
tation of  the  same  in  cars  through  this  State. 

Sec.  4810.  If  a  person  violates  such  order,  after  the  same 
has  been  published  three  successive  days  in  such  newspapers 
published  in  this  State  as  the  Board  directs,  he  shall  be  fined 
not  more  than  three  hundred  dollars  for  each  oflfense,  and 
every  officer  or  ag^ent  of  any  company  or  other  person  who 
violates  such  order,  shall  be  fined  as  aforesaid.  The  intro- 
duction into  this  State  at  the  same  time  of  a  number  of  horses, 
cattle,  or  other  domestic  animals,  contrary  to  the  orders  of 
such  Board,  shall  be  deemed  a  separate  and  distinct  offenes 
for  each  animal. 

Sec.  4811.  The  Board  shall  endeavor  to  obtain  full  in- 
formation in  relation  to  any  contagious  disease  which  may 
prevail  among  domestic  animals  near  the  borders  of  the  State, 
and  publish  and  circulate  such  information  at  their  discretion; 
and  should  any  such  disease  break  out,  or  should  there  be  rea> 
sonable  suspicion  of  its  existence  among  cattle  or  other  do- 
mestic animals  in  any  town  in  this  State,  they  shall  examine 
the  cases  and  publish  the  results  of  their  examination  for  the 
benefit  of  the  public.  The  board  is  also  authorized  to  exam- 
ine under  oath  in  the  several  towns  and  cities  in  this  State,  all 
persons  possessing  or  believed  to  possess  knowledge  of  any 
material  facts  concerning  the  existence  or  dissemination  of  di- 
seases among  domestic  animals,  and  for  this  purpose  shall  have 
all  the  power  now  conferred  upon  justices  of  the  peace  to  com- 
pel witnesses  to  attend  and  testify. 

Sec.  4812.  All  costs  and  expenses  incurred  in  procuring 
the  attendance  of  such  witnesses  shall  be  allowed  by  the  State 
auditor,  upon  the  approval  of  the  Governor,  and  be  paid  by 
the  State. 

Sec,  4813.  When  bovine  tuberculosis  or  any  contagious 
disease  exists  in  the  State  among  cattle  or  other  domestic  ani- 
mals, the  Board  of  Agriculture  may  quarantine  all  infected  ani- 
mals or  such  as  they  suppose  have  been  exposed  to  the  conta- 
gion, may  prohibit  any  animal  from  passing  on  or  over  any  of 
the  highways  near  the  place  of  quarantine,  may  enter  upon  any 
premises  where  there  are  animals  suspected  to  have  bovine 
tuberculosis  or  any  contagious  aisease,  may  employ  such  ex- 
pert help  and  means  as  they  deem  necessary  to  a  thorough  in- 
vetigation  of  such  {diseases,  may  make  all  investigations  and 
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regulations  they  deem  necessary  for  the  detection,  prevention, 
treatment,  cure  and  extirpation  of  such  disease,  but  shall  not 
apply  the  tuberculin  test  without  the  consent  of  the  owner  of 
the  cattle,  but  in  quarantine  regulations  against  cattle  im- 
ported from  without  the  State  the  tuberculin  test  may  be  ap- 
plied, and  they  may  condemn  and  order  killed  any  cattle  or 
other  domestic  animals  believed  by  said  Board  to  be  infected 
with  bovine  tuberculosis  or  any  contagious  disease,  and  may 
order  the  bodies  of  the  same  buried  or  burned,  as  in  their 
judgment  the  case  may  require;  may  forbid  the  sale  or  re- 
moval from  the  premises  of  any  dairy  product  from  cows  that 
are  believed  to  have  bovine  tuberculosis.  Any  person  who 
shall  knowingly  violate  or  refuse  to  comply  with  any  order  or 
regulation  of  such  Board,  made  under  the  authority  of  this 
section,  shall  be  fined  not  more  than  two  hundred  dollars,  or  be 
imprisoned  not  more  then  two  years  or  both. 

Sec,  4814.  If  any  person  shall  sell  or  offer  to  sell  any  cat- 
tle or  other  domestic  animals  known  to  him  to  be  infected  with 
bovine  tuberculosis  or  any  contagious  disease,  or  any  disease 
dangerous  to  the  public  health,  or  shall  sell  or  offer  to  sell 
any  part  or  parts  of  such  cattle  or  other  domestic  animals, 
he  shall  be  fined  not  more  than  two  hundred  dollars  or  he  im- 
prisoned not  more  than  two  years,  or  both. 

Sec.  4815.  The  value  of  cattle  or  other  domestic  ani- 
mals killed  by  the  written  order  of  the  Board  of  Agriculture 
shall  be  appraised  by  one  of  said  Board  and  a  disinterested  per- 
son selected  by  the  owner  of  the  condemned  animals,  if  these 
two  cannot  agree  upon  the  amount  of  the  appraised  value  of 
the  animals,  they  shall  select  a  third  disinterested  person, 
who  together  with  them  shall  appraise  the  animals,  such  ap- 
praisal to  be  made  just  before  killing,  and  on  a  basis  of 
health.  The  limit  of  the  appraisal  of  cattle  shall  be  forty 
dollars.  A  post  mortem  examination  shall  be  made,  and  if 
the  animal  be  found  affected  with  bovine  tuberculosis,  or  any 
disease  dangerous  to  the  public  health,  the  owner  of  the  ani- 
mal shall  receive  one-half  the  appraised  value;  but  if  no  bo- 
vine tuberculosis  or  disease  dangerous  to  the  public  health  be 
found,  the  owner  of  the  animal  shall  receive  the  full  amount 
of  the  appraisal,  and  in  addition  shall  receive  the  slaughter- 
ed animal.  The  amount  which  the  owner  is  entitled  to  re- 
ceive shall  be  paid  by  the  State  to  the  owner  of  such  animal 
or  animals  upon  a  written  order,  signed  by  the  member  of  the 
Board  in  charge,  and  countersigned  by  the  secretary  of  said 
Board.  No  indemnity  shall  be  paid  to  the  owner  of  condemn- 
ed cattle  or  other  domestic  animals  that  have  not  been  owned 
or  kept  in  the  State  for  at  least  six  months  previous  to  the 
discovery  of  the  disease.       Any  person  who   shall  knowingly 
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violate,  or  refuse  to  comply  with  any  regulations  made  by 
such  Board  of  Agriculture,  under  the  authority  and  provis- 
ions of  this  section,  shall  be  fined  not  more  than  two  hundred 
dollars,  or  imprisoned  not  more  than  two  years.,  or  both. 

Sec,  481h.  All  expenses  incurred  by  the  Board  under  the 
provisions  of  this  act  shall  be  allowed  by  the  State  auditor, 
upon  the  approval  of  the  Governor,  and  be  paid  by  the  State. 

Sec.  4S17.  Whenever  the  Board  shall  make  and  publish 
regulations  concerning  the  extirpation,  cure  or  treatment  of 
domestic  animals  infected  with,  or  which  have  been  exposed 
to.  any  contagious  disease,  such  regulations  shall  supersede 
the  regulations  made  by  the  slectmen  of  the  several  towns,  or 
the  hoard  of  aldermen  of  the  several  cities,  upon  the  same  sub- 
ject: aMd  the  operation  of  such  regulations  made  by  said 
authorities,  shall  be  suspended  during  the  time  those  made 
by  the  Board   aforesaid  are  in  force. 

Sec.  4818.  The  Board  shall  keep  a  record  of  its  doings 
and  report  the  same  to  the  Governor,  prior  to  the  fffteenth 
day  of  September,  annually,  unless  sooner  required. 

Sec.  4819.  All  orders,  appointments  and  notices  from 
the  Board  shall  be  signed  by  a  majority  of  the  same. 

Sec.  4820,  Every  prosecution  for  a  violation  of  any  of 
the  provisions  of  this  chapter,  shall  be  commenced  within 
sixty  days  from  the  commission  thereof. 


AN  ACT  TO  AMEND  SECTION  4820  OF  CHAPTER 
20.^  OF  THE  VERMONT  STATUTES,  RELATING 
TO  PRESERVATION  OF  CATTLE  AN^  SHEEP. 

//  is  hcrch)'  enacted  by  the  General  Assembly  of  the.  Slate 
of  Vomont: 

Section  1.  Section  four  thousand  eight  hundred  and 
twenty  of  the  Vermont  statutes  is  hereby  amended  so  as  to 
read  as  follows; 

Every  prosecution  for  a  violation  of  any  of  the  provisions 
of  this  chapter,  shall  be  commenced  within  six  months  from 
the  commission  thereof. 

Sec.  2.     This  act  shall  take  cf.^^jt  fr  m  its  passage. 
Approved  November  7,  18%. 
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CHAPTER  J83. 


REGULATING  MAUFACTURE  AND  SALE  OF 
PROVISIONS. 


4337.    Mni£.  dilution  or  adulteration  oi, 

43J9.    Samples  lested  (or  eWdence. 
1330.    Disposition  of  samples. 

433"'    Fraudulent  marking  of  hntter  and 

4JJ3-    Jurisdiction  of  justice. 

z 

'M 

4334-    Manufacture  of.  prohibited. 

« 

MILK    ANt 

CH 

in^^'^ih^ecttojwnaUy 


It  pure  fet  nf  swine  to 
lal>eled  "cnniponnd  lard  " 
.141.    Penaltj-forselfiug  unmarked. 


Section  4327.  A  person  who  sells  or  furnishes,  or  has  in 
his  possession  with  intent  to  sell  or  furnish  milk  diluted  with 
water,  adulterated,  or  not  of  good  standard  quality  ;  or  from 
whith  the  cream  or  any  part  has  been  taken,  or  keeps  back  part 
of  the  milk  known  as  "strippings"  shall,  for  each  offense,  be 
fined  not  more  than  three  hundred  dollars  and  not  less  than 
fifty  dollars. 

Sec.  4328.  In  all  creameries  and  cheese  factories  in  this 
state  milk  containing  four  per  cent,  of  butter  fat  shall  be  the 
standard  used  as  a  paving  basis. 

Sec.  432^.  Where,  in  prosecutions  under  the  preceding 
section  the  ordinary  means  of  proof  are  not  available  orsufSc- 
ient.  sealed  samples  of  the  milk  sold  or  furnished,  or  kept 
with  intent  to  be  sold  or  furnished,  taken  from  such  milk  in 
the  presence  of  at  least  one  disinterested  witness  and  with  the 
knowledge  and  in  the  presence  of  the  person  or  his  agent  or 
servant  so  selling  or  furnishing,  or  having  in  his  possession 
with  intent  to  sell  or  furnish  said  milk,  may  be  sent  to  the 
state  agricultural  experiment  station  to  be  tested;  the  result 
of  such  test  shall  be  deemed  competent  evidence  in  such  prose- 
ecutions  but  shall  not  exclude  other  evidence. 

Sec.  4330.  Said  samples  shall  be  placed  in  tin  or  glass 
vessels  securely  sealed  with  a  label  thereon  stating  the  time 
when,  place  where,  the  sample  was  drawn,  from  whose  milk 
taken  and  signed  by  the  person  taking  the  same  and  by  one 
or  more  disinterested  witnesses.  Upon  request  a  like  sample 
shall  be  given  to  such  person,  his  agent  or  servant,  for  which 
a  receipt  shall  be  given  to  the  person  taking  or  drawing  the 
same. 
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Sec.  4331. ,  Standard  milk  shall  contain  not  less  than 
twelve  and  one-half  per  cent,  of  solids,  or  not  less  than  nine 
and  one-fourth  of  total  solids  exclusive  of  fat.  except  in 
the  months  of  May  and  June,  when  it  shall  contain  not  less 
than  twelve  per  cent,  of  total  solids.  This  rule  shall  govern 
tests  made  at  the  experiment  station,  and  an  oflGcer  or  em- 
ployee thereof  found  guilty  of  fraud  in  making  tests  shall  be 
lined  one  thousand  dollars. 

Sec.  4332.  A  person  who  marks  or  otherwise  designates 
or  causes  to  be  marked  or  otherwise  designated  as  "creamery" 
butter  or  cheese,  or  the  package  in  which  it  is  contained, 
when  such  butter  or  cheese  is  not  manufactured  at  a  cream- 
ery, or  sells  or  offers  to  sell  any  such  butter  or  cheese  so 
marked,  shall  be  fined  not  more  than  three  hundred  dollars 
and  not  less  than  fifty  dollars. 

Sec.  4333.  Justices  shall  have  concurrent  jurisdiction 
with  the  county  court  in  persecutions  under  the  four  preceding 
sections. 

IMITATIONS   OF   BUTTER    AND   CHEESE. 

Sec.  4334.  No  person  by  himself,  his  agent,  or  servant, 
shall  manufacture  out  of  animal  fat.  or  animal  or  vegetable 
oils  not  produced  from  unadulterated  milk  or  cream,  any  arti- 
cle in  imitation  of  butter  or  cheese,  or  mix  with  or  add  to 
milk,  cream  or  butter  any  acids  or  other  deleterious  substan- 
ces, animal  fats,  or  animal  or  vegetable  oils  so  as  to  produce 
an  article  in  imitation  of  butter  or  cheese. 

Sec.  4335.  If  a  person  violates  the  provisions  of  the  pre- 
ceding section  he  shall  be  fined  not  more  than  three  hundred 
dollars,  and  not  less  than  one  hundred  dollars,  or  be  imprison- 
ed for  not  more  than  one  year  and  not  less  than  six  months 
for  the  first  offense;  and  for  each  subsequent  offense  shall  be 
fined  not  more  than  one  thousand  dollars  and  not  less  than 
three  hundred  dollars  or  imprisoned  for  one  year.  One-half 
of  the  fine  shall  go  to  the  Complainant. 

Sec,  4336.  If  a  person  by.  himself,  his  agent,  or  servant, 
sells,  exposes  for  sale,  or  has  in  his  possession  with  intent  to 
sell,  any  article  made  in  imitation  of  butter,  that  is  of  any 
other  color  than  pink,  shall,  for  every  package  sold  or  exposed 
for  sale,  be  fined  fifty  dollars,  and  for  each  subsequent  offense 
one  hundred  dollars.  One-half  of  the  fine  shall  go  to  the  com- 
plainant. 

Sec.  4337.  If  a  proprietor  or  keeper  of  a  hotel,  restaur- 
ant, boarding  house,  eating  saloon  or  other  place  where  food 
is  furnished  to  persons  paying  for  the  same,  places  upon  the 
table  or  has  in  his  possession  with  intent  to  use,  any  article 
made  in  imitation  of  butter,  that  is  of  any  other  color  than 
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pink,  he  shall  be  fined  fifty  dollars  for  the  first  offense,  and 
for  each  subsequent  offense  one  hundred  dollars.  One-half  of 
the  fine  shall  go  to  the  complainant. 

Sec.  4338.  The  complainant  may  cause  specimens  of  sus- 
pected butter  or  cheese  to  be  analyzed  or  otherwise  tested  as 
to  color  and  compounds;  the  expense  of  such  analysis  or  test 
not  exceeding  twenty  dollars,  in  any  case,  may  be  included  in 
the  cost  of  prosecution. 

Sec.  4339.  A  justice  of  the  peace  may  issue  a  warrant 
for  searching,  in  the  day-time,  any  store,  hotel,  boarding 
house,  or  other  place  where  oleomargarine  butterine,  or  other 
substance  imitating  butter  or  cheese  is  suspected  to  be  kept  or 
concealed,  when  the  discovery  of  such  article  may  tend  to  con- 
vict a  person  of  any  offense  under  the  five  preceding  sections. 
No  warrant  shall  be  issued  except  upon  the  oath  of  some  per- 
son that  he  has  reason  to  suspect  and  does  suspect  that  such 
article  or  articles  are  kept  or  concealed  in  the  place  to  be 
searched. 

Sec.  4340.  The  term  "butter"  shall  mean  the  product 
usually  known  by  that  name,  manufactured  exclusively  from 
milk  or  cream  or  both,  with  or  without  salt  or  coloring  mat- 


Sec.  4341.  No  person  by  himself,  his  agent  or  servant, 
shall  prepare,  sell  or  expose  for  sale  lard  or  any  substance  in- 
tended foruse  as  lard,  which  contains  any  ingredients  but  the 
pure  fat  of  swine,  in  any  tierce,  bucket,  pail  or  other  package 
under  a  label  bearing  the  words  "pure,"  "refined,"  or  "fam- 
ily," alone  or  in  combination  with  other  words,  unless  the 
package  containing  the  same  bears  upon,  the  outside  thereof, 
in  letters  not  less  than  one-fourth  of  an  inch  long,  the  words, 
"Compound  Lard." 

Sec,  4342,  A  person  violating  the  provisions  of  the  pre- 
ceding section  shall  be  fined  not  more  than  fifty  dollars  for 
each  offense. 

MAPLE  SUGAR  AND  HONEY, 

Sec,  4343,  A  person  who  adulterates  maple  sugar,  maple 
syrup,  or  bees'  honey  with  cane  sugar,  glucose,  or  any  subs 
stance  whatever  for  the  purpose  of  sale  or  knowingly  sell- 
maple  sugar,  maple  syrup  or  bees'  honey  that  has  been  adul- 
terated, shall  be  punished  by  a  fine  of  not  more  than  two  hun- 
dred dollars  and  not  less  than  fifty  dollars  for  each  offense; 
one-half  of  such  fine  shall  go  to  the  complainant. 
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CHAPTER  222. 
OFFENSES  AGAINST  PUBLIC    HEALTH. 

Section  5073.  A  person  who  knowingly  sells  diseased, 
corrupted  or  unwholesome  provisions,  for  food  or  drink,  shall 
be  imprisoned  not  more  than  six  months,  or  fined  not  more 
than  three  hundred  dollars. 

Sec.  5074.  A  person  who  kills  or  causes  to  be  killed, 
with  intent  to  sell  the  meat  thereof  for  family  use,  a  calf  less 
than  four  weeks  old.  or  knowingly  sells  or  has  in  his  posses- 
sion such  meat  with  intent  to  sell  the  same  in  the  state  or 
to  send  the  same  for  such  use  to  any  foreign  market  shall  be 
punished  as  provided  in  the  preceding  section. 


CHAPTER  2J. 
BOARD  OF  AGRICULTURE. 

I4J,    Member* ;  vBcancies.  I       M7-    Report. 

M«,    MeetiDgs.  I       148.    Stalistical  inrormalion. 

Section  245.  The  Governor,  the  President  of  the  Univer- 
sity of  Vermont  and  State  Agricultural  College,  and  three 
other  persons  appointed  by  the  Governor,  and  confirmed  by 
the  senate  during  each  biennial  session  of  the  General  Assem- 
bly and  who  shall  hold  their  office  for  the  term  of  two  years 
from  and  after  the  first  day  of  December  in  the  year  in  which 
the  appointment  is  made,  shall  constitute  the  Board  of  Agri- 
culture for  the  improvement  of  the  general  interests  of  hus- 
bandry, the  promotion  of  agricultural  education  throughout 
the  State,  and  for  the  discharge  of  such  other  duties  as  are  here- 
inafter set  forth;  vacancies  in  the  Board  shall  be  filled  by  the 
Governor,  Said  Board  shall  appoint  from  its  number  a  Sec- 
retary, 

Sec.  246.  The  Board  shall  hold  one  meeting  in  each 
county  annually,  and  others  if  deemed  expedient,  and  may 
employ  lecturers,  essayists  or  other  aid  in  conducting  said 
meetings,  managing  its  affairs  generally  and  discharging  its 
duties.  At  such  meetings  it  shall  present  subjects  for  dis- 
cussion, and  among  other  topics  forestry  and  tree  planting, 
roads  and  road  making. 

Sec.  247.  The  Secretary  shall  prepare  on  or  before  the 
thirtieth  day  of  June,  annually,  a  detailed  report  of  the  pro- 
ceedings of  the  Board,  with  such  suggestions  in  regard  to  its 
duties,  and  the  adancement  of  the  interests  herein  specified  as 
may  seem  pertinent;  and    he  may  append  thereto  such  ab- 
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stracts  of  the  proceeding  of  the  several  agricultural  societies 
and  farmers'  clubs  in  the  State  as  may  be  advisable.  The  re- 
port shall  show  under  separate  heads  the  work  of  the  Board 
relating  to  the  different  subjects  herein  mentioned. 

Sec.  248.  The  Board  shall  collect  authentic  statistical 
information,  as  full  as  possible,  relating  to  agriculture  and 
agricultural  products,  farms  and  farm  property,  the  manufac- 
turing and  mining  industries  of  the  State,  which  under  a  sep- 
arate head,  shall  form  a  part  of  its  annual  report;  and  such 
information  shall  be  complete  as  to  unoccupied  farms.  The 
Board  shall  also  publish  such  information  in  separate  form 
showing  b;  description  and  illustrations,  the  resources  and 
attractions  of  Vermont;  also  the  advantages  the  State  offers 
and  invitations  it  extends  to  capitalists,  tourists,  and  farmers; 
and  shall  distribute  the  same  in  such  manner  as.  in  its  judg- 
ment, will  be  most  eifective  in  developing  the  resources  and 
advertising  the  advantages  of  the  State. 


CHAPTER  184. 
COMMERCIAL  FERTILIZERS. 


Section  4346.  The  term  "commercial  fertilizer"  as  used 
in  this  chapter  shall  mean  compounds  and  manufactured  sub- 
stances containing  or  represented  as  containing,  two  or  more 
of  the  following  ingredients,  namely:  nitrogen,  ammonia, 
potash  and  phosphoric  acid,  but  shall  not  apply  to  the  separ- 
ate ingredients  used  to  manufacture  the  same,  or  to  bone  meal 
land  plaster,  lime,  or  any  substance  the  product  of  nature, 
which  has  not  been  compounded. 

Sec.  4347.  The  term  "  importer  "  as  used  in  this  chapter 
shall  mean  a  person  who  procures  or  sells  fertilizers  made  in 
other  states. 

Sec.  4348.  Every  lot  or  parcel  of  commercial  fertilizer, 
or  material  used  for  manurial  purposes,  sold  or  exposed  for 
sale,  the  retail  price  of  which  is  ten  dollars  or  more  per  ton, 
shall  be  accompanied  by  a  plainly  printed  statement,  clearly 
and  truly  certifying  the  number  of  net  pounds  of  fertilizer  in 
a  package,  the  name,  brand  or  trade-mark  under  which  the 
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fertilizer  is  sold,  the  name  and  address  of  the  manufacturer 
or  importer,  the  place  of  manufacture,  and  a  chemical  analy- 
ses stating  the  percentage  of  nitrogen  or  its  equivalent  in  am- 
monia, of  potash  soluble  in  distilled  water  and  of  phosphoric 
acid  soluble  in  distilled  water  and  reverted,  as  well  as  the  total 
phosphoric  acid.  Fertilizers  composed  of  other  and  cheaper 
materials,  shall  bear  labels  giving  a  correct  general  state- 
ment of  the  composition  and  ingredients  thereof. 

Sec.  4349.  Before  any  commercial  fertilizer,  the  retail 
price  of  which  is  ten  dollars  or  more  per  ton,  is  sold,  or  ex- 
posed for  sale,  the  importer,  manufacturer  or  party  who 
causes  it  to  be  sold  or  offers  it  for  sale,  shall  file  with  the  direc- 
tor of  the  agricultural  experiment  station  a  certified  copy  of 
the  statement  required  by  the  preceding  section,  and  shall 
also  deposit  with  said  director,  at  his  request,  a  sealed  jar, 
glass  or  bottle  containing  not  less  than  one  pound  of  the  fer- 
tilizer, accompanied  by  an  affidavit  that  it  is  a  fair  average 
sample  thereof. 

Sec.  4350.  The  manufacturer,  importer  or  agent  of  a 
commercial  fertilizer  or  material  used  for  manurial  purposes, 
the  retail  price  of  which  is  ten  dollars  or  more  per  ton,  shall, 
before  the  fertilizer  is  offered  for  sale,  obtain  a  license  from 
the  state  treasurer  countersigned  hj  the  director  of  the  agri- 
cultural experiment  station,  authorizing  the  sale  of  the  same 
in  the  state  and  shall  securely  affix  to  each  barrel,  bag  or 
other  package  of  fertilizer  the  word  "Licensed,"  with  the 
date  of  the  license.  The  manufacturer,  importer  or  agent  ob- 
taining such  license  shall  pay  to  the  state  one  hundred  dollars 
for  the  same  and  the  license  shall  expire  on  the  thirty-first 
day  of  December  of  the  year  for  which  it  is  issued.  One  li- 
cense shall  cover  all  brands  manufactured  by  one  party. 

Sec.  4351.  Manufacturers  and  importers  of  a  commercial 
fertilizer  sold  or  offered  for  sale,  the  retail  price  of  which  is 
ten  dollars  or  more  per  ton,  shall,  before  such  fertilizer  is  sold, 
or  exposed -for  sale,  file  with  the  state  treasurer,  a  bond,  with 
sureties  residing  within  the  state  satisfactory  to  said  treas- 
urer, in  the  sum  of  one  thousand  dollars  payable  to  the  state 
and  conditioned  for  the  payment  of  fine  and  costs  imposed  on 
such  maufacturers  and  importers  for  violating  the  provisions  of 
this  chapter,  and  such  bond  shall  be  renewed  from  time  to 
time,  as  the  state  treasurer  requires. 

Sec.  4352.  No  person  shall  sell  or  expose  for  sale,  any 
pulverized  leather  in  any  form,  as  a  fertilizer,  or  as  an  in- 
gredient thereof,  without  an  explicit  printed  certificate  of  the 
fact  conspicuously  affixed  to  each  package. 

Sec.  4353.  A  person  selling  or  exposing  for  sale  a  com- 
mercial fertilizer  without  the  statement  required  by  this  chap- 
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ter,  or  containing  a  smaller  percentage  of  any  one  or  more  of 
the  ingredients  named  than  is  specified  on  the  label,  or  who 
fails  to  comply  with  any  of  the  preceding  sections  of  this 
hcapter,  shall  be  fined  fifty  dollar  for"  the  first  offense  and 
one  hundred  dollars  for  each  subsequent  offense.  This  sec- 
tion shall  not  affect  parties  manufacturing,  importing  or  pur- 
chasing fertilizers  for  their  own  use. 

Sec.  4354.  Manufacturers  and  importers  of  commercial 
fertilizers  or  wholesale  dealers  in  the  same  shall,  not  later  than 
the  first  day  of  February,  annually,  furnish  the  director  of  the 
agricultural  experiment  station  with  the  names  of  the  brands 
offered  for  sale  and  their  agents  in  this  state,  and  on  the  first 
of  each  succeeding  month  until  May,  such  additional  agents 
as  in  the  meantime  have  been  appointed. 

Sec.  4355.  Said  director  shall  cause  one  analysis  or  more 
of  each  fertilizer  or  material  used  for  manurial  purposes,  to 
be  made  annually  and  the  result  published  monthly.  He  may, 
in  person  or  by  deputy,  take  a  sample  not  exceeding  two 
pounds  in  weight  for  analysis  from  any  lot  or  package  of  ferti- 
lizer, or  any  material  used  for  manurial  purposes,  which  is  in 
the  possession  of  any  manufacturer,  importer,  agent  or  dealer; 
but  said  sample  shall  be  drawn  in  the  presence  of  the  party 
in  interest,  or  his  representative,  and  shall  be  taken  from  a 
parcel  or  number  of  packages  which  shall  not  be  less  than  five 
of  the  whole  lot  inspected,  and  shall  be  thoroughly  mixed 
and  then  divided  into  two  equal  samples  and  placed  in  glass 
vessels,  carefully  sealed,  and  a  label  placed  on  each  stating 
the  name  of  the  brand  of  the  fertilizer  or  material  sampled, 
the  name  of  the  party  from  whose  stock  the  sample  was  drawn, 
and  the  time  and  place  of  drawing.  Said  label  shall  be  sign- 
ed by  the  director  or  his  deputv  and  by  the  party  in  interest,  or 
his  representative  present  at  the  drawing  and  sealing  of  said 
samples;  one  of  said  duplicate  samples  shall  be  retained  by 
the  director  and  the  other  by  the  party  whose  stock  was 
sampled. 

Sec.  4356.  The  director  of  the  agricultural  experiment 
station  shall  notify  the  state  treasurer  of  all  violations  of  this 
chapter  and  the  state  treasurer  shall  commence  a  suit,  in  the 
name  of  the  state  on  the  bond  required  to  be  filed  by  such 
manufacturer  or  importer  and  prosecute  the  same  to  the  final 
judgment. 

Sec.  4357.  Whenever  any  violations  of  this  chapter  are 
brought  to  the  attention  of  the  state  treasurer,  he  shall  give 
written  notice  thereof  to  the  manufacturers  and  importers, 
and  they  shall  have  not  less  than  thirty  days  thereafter  to 
comply  with  the  requirements  of  the  law. 

Sec.  4358.     If  the  fertilizer  or  fertilizing  material  is  sub- 
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stantially  equivalent  to  the  statement  of  analysis  made  by  the 
manufacturers  or  importers,  no  prosecution  shall  be  had  under 
this  chapter.  All  analyses  of  fertilizers  provided  for  by  this 
act,  including  the  coHection  of  samples  for  such  analyses,  shall 
be  made  by  the  director  of  the  Vermont  Agricultural  Experi- 
ment Station  at  the  expense  of  said  station,  and  so  much  of 
the  license  fees  collected  under  this  act  shall  be  paid  by  the 
state  treasurer  to  the  treasurer  of  said  station  as  the  director 
of  said  experiment  station  mav  show  by  his  bills  he  has  ex- 
pended in  performing  the  duties  required  by  this  chapter,  but 
in  no  case  to  exceed  the  amount  of  the  license  fees  received 
by  the  treasurer  under  this  chapter,  such  payment  to  be  made 
annnually  on  or  before  the  first  day  of  September,  upon  the 
order  of  the  state  auditor,  who  is  hereby  directed  to  draw  his 
order  for  such  purpose. 


No.  81.— AN  ACT  FOE  THE  PROTECTION  OP  DAIRY- 
MEN, RELATING  TO  TESTING  MILK  AND  CREAM. 

It  is  hereby  enacted  by  the  General  Assembly  of  the  State 
of  Vermont: 

Section  1.  All  bottles,  pipettes  or  other  measui  ing  glasses 
used  by  any  person,  firm  or  corporation,  or  their  agents  or 
employes,  at  any  creamery,  butter  factory,  cheese  factory  or 
condensed  milk  factory,  or  elsewhere  in  this  State,  in  deter- 
mining by  Babcock  test,  or  by  any  other  test,  the  value  of  milk 
or  cream  received  from  different  persons  or  parties  at  such 
creameries  or  factories,  shall,  before  such  use,  be  tested  for 
accuracy  of  measurement  and  for  accuracy  of  the  per  cent, 
scale  marked  thereon.  It  shall  be  the  duty  of  the  superin- 
tendent of  the  dairy  school  of  the  University  of  Vermont  and 
State  Agricultural  College  to  designate  some  competent  per- 
son to  test  the  accuracy  of  such  bottles,  pipettes,  or  other 
measuring  glasses.  The  person  thus  designated  shall  so 
mark  such  bottles,  pipettes,  or  other  measuring  glasses  as  are 
found  correct  in  marks  or  characters  which  cannot  be  erased, 
which  marks  or  characters  shall  stand  as  proof  that  they  have 
"been  so  tested;  and  no  incorrect  bottles,  pipettes  or  other 
glasses  shall  be  thus  marked.  The  superintendent  of  the 
dairy  school  shall  recieve  for  such  service  the  actual  cost  in- 
curred and  no  more,  the  same  to  be  paid  by  the  persons  or  cor- 
porations for  whom  it  is  done. 

Sec.  2.  Each  and  every  person,  who,  either  for  himself  or 
in  the  employ  of  any  other  person,  firm  or  corporation,  manip- 
ulates the  Babcock  test,  or  any  other  test,  whether  mechanical 
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or  chemical,  for  the  purpose  of  measuring  the  contents  of  but- 
ter fat  in  milk  or  cream  as  a  basis  for  apportioning  the  value 
of  such  milk  or  cream,  or  the  butter  or  cheese  made  from  the 
same  shall  secure  a  certificate  from  the  superintendent  of  the 
dairy  school  of  the  university  of  Vermont  and  State  Agricul- 
tural College  that  he  or  she  is  competent  and  well  qualified  to 
perform  such  work.  The  rules  and  regulations  in  the  appli- 
cation for  such  certificate  and  in  the  granting  of  the  same 
shall  be  such  is  the  superintendent  of  the  school  may  arrange. 
The  fee  for  issuing  such  certificates  shall  in  no  case  exceed 
one  dollar,  the  same  to  be  paid  by  the  applicant  to  the  super- 
intendent of  the  dairy  school  and  to  be  used  by  the  superin-, 
tendent  in  meeting  the  expenses  incurred  under  this  section. 

Sec.  3,  Any  person  or  persons  violating  any  of  the  pro- 
visions of  this  act,  shall,  on  conviction  in  court  of  competent 
jurisdiction,  be  fined  not  more  than  twenty-five  dollars  for  the 
first  offense,  and  not  more  than  fifty  dollars  for  each  subse- 
quent offense.  It  shall  be  the  duty  of  every  sheriff,  deputy 
sheriff  and  constable  to  institute  complaint  against  any  per- 
son or  persons  violating  any  of  the  provisions  of  this  act.  and 
on  conviction  one-half  of  the  fine  shall  go  to  the  complainant 
and  the  balance  to  the  State. 

Approved  November  19  1898. 


No  82.— AN  ACT  IN  RELATION  TO  CREAMERIES 
AND  CHEESE  FACTORIES  AND  THE  MANAGE- 
MENT OF  THE  SAME. 
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7.    Act  takes  eBect  January  1,1899 

It  h  hereby  enacted  by  the  General  Assembly  of  the  State 
of  Vermont: 

Section  1.  Every  owner,  operator  or  manager  of  a 
creamery  in  this  State  whether  co-operative  or  proprietary, 
shall  monthlv  make  and  deliver  to  each  of  the  patrons  of  said 
creamery  a  statement  of  the  number  of  pounds  of  milk  or 
cream  such  patron  delivers  for  that  month,  together  with  the 
test,  pounds  of  butter  fat,  gain  per  cent,  from  the  chum,  and 
actual  pounds  of  butter  produced  from  said  milk.,  and  the 
price  paid  for  the  same  shall  t>e  computed  on  the  actual 
pounds  of  butter. 

Sec.  2.  Any  owner,  operator  or  manager  of  any  cream- 
ery, whether  co-operative  or  proprietary  who  sells  or  other- 
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■wise  disuses  of  any  of  the  milk  received  at  such  creamery 
shall  weigh  and  carefully  sample  the  same  aod  shall  test  such 
samples  for  the  purpose  of  ascertaining  the  number  of  pounds 
of  butter  fat  in  such  milk  sold,  or  otherwise  disposed  of,  and 
the  gain  per  cent,  which  is  found  to  be  the  gain  from  the 
chum  for  that  month  shall  be  the  one  used  in  ascertaining 
the  actual  number  of  pounds  of  butter  produced  from  such 
milk  as  is  sold  or  otherwise  disposed  of. 

Sec.  3.  The  owner,  operator  or  manager  of  any  cheese 
factory  in  the  State,  whether  co-operative  or  proprietary, 
shall  make  and  deliver  to  each  of  the  patrons  of  said  factory 
a  statement  representing  the  number  of  pounds  of  milk  he 
delivers  for  each  month,  together  with  the  test  and  actual 
number  of  pounds  of  cheese  produced  by  such  milk  for  said 
month.  And  the  price  paid  for  the  same  shall  be  computed 
on  actual  number  of  pounds  of  cheese. 

Sec.  4.  Every  owner,  operator  or  manager  of  a  ceamery 
in  this  State,  whether  co-operative  or  proprietary,  shall  make 
a  statement  each  month  of  the  total  number  of  pounds  of  milk 
received  for  that  month,  together  with  the  gain  per  cent, 
from  the  churn,  and  the  actual  number  of  pounds  of  butter 
produced  from  said  milk  and  cream. 

Sec.  S.  The  statement  mentioned  in  the  preceding  sec- 
tion shall  be  posted  in  a  conspicuous  place  in  said  creameries. 

Sec.  6.  Any  manager  or  proprietor  of  any  creamery  or 
cheese  factory  in  the  State,  who  after  request  by  any  person 
refuses  or  neglects  foj  the  space  of  ten  days,  to  comply  with 
any  of  the  provisions  of  this  act,  shall  forfeit  to  said  person 
ten  dollars  for  each  refusal  or  neglect,  to  be  recovered  by  an 
action  founded  on  this  statute. 

Sec.  7.     This  act  shall  take  effect  January  1,  1899. 

Approved  November  29,  1898. 

No.  83.— AN  ACT  TO  REGULATE  THE  SALE  OP 
CONCENTRATED  COMMERCIAL  FEEDING  STUFFS. 
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It  is  hereby  enacted  by  the  General  Assembly  of  the  State 
of  Vermont: 

Section  1.  Every  lot  or  parcel  of  any  concentrated  com- 
mercial feeding  stuff,  as  defined  in  section  three  of  this  act. 
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used  for  feeding  farm  live  stock,  sold,  offered  or  exposed  for 
sale  iu  the  State  of  Vermont,  shall,  in  addition  to  the  tax  tag: 
described  in  section  fivt  of  this  act  have  affixed  thereunto,  in 
conspicuous  place  on  the  outside  thereof,  a  plainly  printed 
statement  clearly  and  truly  certifying:  the  number  of  net 
pounds  of  feeding  stuff  in  a  package,  the  name,  brand  or 
trade  mark  under  which  the  article  is  sold,  the  name  and  ad- 
dress of  the  manufacturer,  or  importer,  the  place  of  manu- 
and  a  chemical  analysis  stating  the  percentages  it  contains, 
of  crude  protein,  allowing  one  per  cent,  of  nitrogen  to  equal 
six  and  one-fourth  per  cent,  of  protein  and  of  crude  fat,  both 
constituents  to  be  determined  ^  the  methods  adopted  at  the 
time  by  the  Association  of  Official  Agricultural  Chemists; 
provideid  that  the  statement  of  the  percentage  of  crude  fat  ■ 
may  be  omitted  if  it  does  not  exceed  three  per  cent. 

Sec.  2.  The  term  concentrated  commercial  feeding  stuff, 
as  here  used,  shall  not  include  hays,  and  straws,  the  whole 
seeds  nor  the  unmixed  meals  made  directly  from  the  entire 
grains  of  wheat,  rye,  barley,  oats,  Indian  com,  buckwheat 
and  broom  corn.  Neither  shall  it  include  wheat,  rye  and 
buckwheat  brans  or  middlings,  nor  pure  grains  ground  to- 
gether, nor  wheat  bran  or  middlings  mixed  together  or  with 
other  feeds. 

Sec.  3.  The  term  concentrated  commecrial  feeding  stuff, 
as  hereused,  shall  include  linseed  meals,  cottdnseed  meals,  pea 
meals,  cocoanut  meals,  gluten  meals,  gluten  feeds,  maize  feeds, 
starch  feeds,  sugar  feeds,  dried  brewer's  grains,  malt  sprouts, 
hominy  feeds,  cerealine  feeds,  rice  meals,  oat  feeds,  com 
and  oat  chops,  com  and  oat  feeds,  ground  beef  or  fish  scraps, 
similar  mixed  feeds  provenders  and  all  other  materials  of  a 
nature  not  included  within  section  two  of  this  act. 

Sec.  4.  Before  any  concentrated  commercial  feeding  stuff, 
as  defined  in  section  three  of  this  act,  is  sold,  offered  or  ex- 
posed for  sale,  the  importer,  manufacturer  or  party  who 
causes  it  to  be  sold  or  offers  it  for  sale  within  the  state  of  Ver- 
mont, shall,  for  each  and  every  feeding  stuff  bearing  a  distin- 
guishing name  and  trade  mark  file  with  the  director  of  the 
.Vermont  Agricultural  Kxperiment  Station  a  certified  copy  of 
the  statement  named  in  section  one  of  this  act.  and  shall  also 
deposit  with  said  director,  at  his  request,  a  scaled  glass,  jar  or 
bottle  containing  not  less  than  one  pound  of  the  feeding  stuff 
to  be  sold  or  offered  for  sale,  accompanied  by  an  affidavit  that 
it  is  a  fair  average  sample  thereof  and  corresponds  within 
reasonable  limits  to  the  feeding  stuff  which  it  represents  in  the 
percentaires  of  protein  and  fat  which  it  contains. 

Sec.  6.  The  manufacturer,  importer,  agent  or  seller  of 
each  concentrated  commercial  feeding  stuff  as  defined  in  section 
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three  of  this  act,  shall,  before  the  article  is  offered  for  sale, 
pay  the  director  of  the  Vermont  Agricultural  Experiment  Sta- 
tion an  inspection  tax  of  ten  cents  per  ton  for  each  ton  of  such 
concentrated  feeding  stuff  sold  or  offered  for  sale  in  the  State 
of  Vermont,  and  shall  affix  to  each  car  shipped  in  bulk  and  to 
each  bag,  barrel  or  other  package  of  snch  concentrated  feed- 
ing stuff,  a  tag,  to  be  furnished  by  said  director,  stating  that 
ail  charges  specified  in  this  section  have  been  paid.  The  di- 
rector of  said  experiment  station  is  hereby  empowered  to  pre- 
scribe the  forms  for  such  tags,  and  adopt  such  regulations  as 
may  be  necessary  for  the  enforcement  of  the  law.  Whenever 
the  manufacturer  or  importer  or. shipper  of  a  concentrated 
feeding  stuff  shall  have  nled  the  statement  made  in  section 
one  of  this  act  and  paid  the  inspection  tax,  no  agent  or  seller 
of  said  manufacturer,  importer  or  shipper  shall  be  required  to 
file  such  statement  or  pay  such  tax.  The  amount  of  inspec- 
tion tax  received  by  said  director  shall  be  paid  by  him  to  the 
state  treasurer.  So  much  of  the  inpection  tax  collected  under 
this  act  shall  be  paid  by  the  state  treasurer  to  the  treasurer  of 
said  experiment  station  as  the  director  of  said  experiment  sta- 
tion may  show  by  his  bills  has  been  expended  in  performing  the 
duties  required  by  this  act  but  in  no  case  to  exceed  the  amount 
of  the  inspection  tax  received  by  the  state  treasurer  under 
this  act,  such  payment  to  be  made  quarterly  upon  the  order 
of  the  auditor  of 'accounts,  who  is  hereby  directed  to  draw  his 
order  for  such  purpose,. 

Sec.  6,  Any  manufacturer,  importer,  agent  or  person 
selling  or  offering  or  exposing  for  sale  any  concentrated  com- 
mercial feeding  stuff,  as  defined  in  section  three  of  this  act, 
without  the  statement  required  by  section  one,  and  the  tax 
tag  required  by  section  five  of  this  act,  or  with  a  label  stating 
that  said  feeding  stuff  contains  substantially  a  larger  percen- 
tage of  either  of  the  constituents  mentioned  in  section  one 
than  is  contained  therein,  shall  on  conviction  in  a  court  of 
competent  jurisdiction  be  fined  not  more  than  fifty  dollars  for 
the  first  offense  and  not  more  than  one  hundred  dollars  for 
each  subsequent  offense. 

Sec.  7.  All  manufacturers  and  importers  of  concentrated 
commercial  feeding  stuffs,  or  dealers  in  the  same,  shall,  when 
requested,  furnish  the  director  of  the  Vermont  Agricultural 
Experiment  Station  with  a  complete  list  of  the  names  or  trade 
marks  of  said  feeding  stuff,  and  all  agents  selling,  offering  or 
exposing  the  same  for  sale. 

Sec,  8.  The  director  of  the  Vermont  Agricultural  Ex- 
periment Station  shall  cause  one  analysis  or  more  to  be  made 
annually  of  each  concentrated  commercial  feeding  stuff  sold 
or  offered  for  sale  under  the  provisions  of  this  act.     Said  di- 
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rector  is  hereby  authorized  in  person  or  by  deputy  to  take  a 
sample  not  exceeding^  two  pounds  in  weight  for  analysis  from 
any  lot  or  package  of  concentrated  commercial  feeding  stuff 
which  may  be  in  the  possession  of  any  manufacturer,  import- 
er, agent  or  dealer  in  this  state;  but  said  sample  shall  be 
drawn  in  the  presence  of  said  party  or  parties  in  interest,  or 
their  representatives,  and  shall  be  taken  from  a  parcel  or  num- 
ber of  packages  which  shall  not  be  less  than  five  per  cent,  of 
the  whole  lot  inspected,  and  shall  be  thoroughly  mixed  and 
then  divided  into  two  eq^al  samples  and  placed  in  glass  or 
metal  vessels,  carefully  sealed  and  a  label  placed  on  each  stat- 
ing the  name  or  brand  of  the  feeding  stuff  or  material  sam- 
pled, the  name  of  the  party  from  whose  stock  the  sample  was 
drawn,  and  the  time  and  place  of  drawing  the  said  label  shall 
t>e  signed  by  the  director  or  his  deputy  and  by  the  parties  or 
party  in  interest,  or  their  representative,  present  at  the  draw- 
ing and  sealing  of  said  samples;  one  of  said  duplicate  samples 
shall  be  retained  by  the  director  and  other  by  the  party 
w^iose  stock  was  sampled,  and  the  sample  or  samples  retained 
by  the  director  shall  t>e  for  comparison  with  the  certifisp 
statements  named  in  sections  1  and  4  of  this  act.  The  result 
of  the  analysis  of  the  sample  or  samples  so  procured,  together 
with  such  additional  information  as  circumstances  advise  shall 
be  published  in  reports  or  bulletins  from  time  to  time. 

Sec.  9.  The  director  of  the  Vermont  Agricultural  Ex- 
periment Station  shall  notify  the  State  treasurer  of  all  viola- 
tions of  this  act,  and  the  State  treasurer  shall  commence  a  suit 
in  the  name  of  the  State  against  the  party  or  parties  thus  re- 
ported. It  shall  be  the  duty  of  the  treasurer,  upon  ascertain- 
ing any  violation  of  this  act,  to  forthwith  notify  the  manu- 
facturers and  importers,  in  writing,  and  to  give  them  not  less 
than  thirty  days  thereafter  in  which  to  comply  with  the  re- 
quirements of  this  act.  But  there  shall  be  no  prosecution  in 
relation  to  the  quality  of  any  concentrated  commercial  feed- 
ing stuff  if  the  same  shall  be  found  to  be  substantially  equiv- 
alent to  the  statement  of  analysis  made  by  the  manufacturers 
or  importers. 

Sec.  10.  The  term  importer,  for  all  the  purposes  of  this 
act,  shall  be  taken  to  mean  all  who  procure  or  sell  concentra- 
ted commerciai  feeding  stuffs. 

Sec.  11.  All  acts  or  parts  of  acts  inconsistent  with  this 
act  are  hereby  repealed. 

Sec.  12.     This  act  shall  take  effect  July  1st,  1899. 

Approved  November  29,  1898. 
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N(y.  84.— AN  ACT  TO  PREVENT  FRAUD  IN  THE  SALE 
OF  GARDEN  SEEDS. 

//  is  hereby  enacted  by  the  General  Assembly  of  the  Stale 
of  Vertnont; 

Section  1.  Every  package  of  garden  seeds  offered  for  sale 
in  the  state  of  Vermont  shall  have  the  year  in  which  they 
were  grown  plainly  printed  thereon. 

Sec  2.  Any  person  who  offers  for  sale  any  garden  seeds 
contrary  to  the  provisions  of  section  1  of  this  act  or  who  puts 
a  false  date  on  any  package  of  garden  seeds,  shall  be  fined 
not  less  than  ten  dollars  for  each  offense. 

Sec.  3.  This  act  shall  take  effect  on  the  first  day  of  July, 
1899. 

Approved  November  29,  1898. 
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REPORT  OF  THE  SECRETARY. 

Herewith  I  submit  my  second  annual  report  for  the  year 
ending  June  30,  1900. 

During  the  year  meetings  have  been  held  in  all  the  coun- 
ties in  the  state  and  in  more  towns  than  ever  before  in  any 
one  year  since  the  Board  was  created. 

Two  weeks  of  meetings  were  held  in  the  month  of  August 
1899  with  very  satisfactory  results.  At  some  of  the  meetings 
full  one  thousand  attended  to  hear  the  Honorable  Aaron 
Jones  of  Indiana  and  that  noted  agriculturalist  T.  B.  Terry 
of  Ohio. 

For  the  winter  meetings  the  Board  was  assisted  by  Col. 
J.  H.  Brigbam,  Ass't  Sec'yof  the  Department  of  Agriculture, 
Washington,  D.  C,  John  Gould  of  Ohio,  and  Prof.  C.  W. 
Burkett  of  the  New  Hampshire  agricultural  College  and  the 
following  Vermonters  are  men  of  large  practical  experience.- 
if  not  scientific,  on  the  subjects  they  represented.  Prof.  L. 
R.  Jones,  Botanist;  Prof.  C.  H.  Jones,  Chemist  of  the  State 
Agricultural  College ;  Hon.  Cassius  Peck,  Supt.  aud  member  of 
the  Board  of  Control,  Hon.  W.  B.  Vial.  State  Highway  Com- 
missioner; Geo,  Aitken,  President  of  State  Agricultural  So- 
city!  R.  H.  Holmes,  President  Vermont  Bee-Keepers'  Asso- 
ciation; J.  W.  Titcomb,  Fish  Commissioner;  Hon.  T.  L.  Ken- 
ney,  President  Horticultural  Society;  Hon.  Mason  S.  Stone. 
State  Supentendent  of  Education;  Dr.  H.  D.  Holton,  Mem- 
ber State  Board  of  Health ;  George  H.  Terrill,  of  the  Small 
Fruit  Growers'  Association;  L.  B,  Harris,  of  the  New  En- 
gland Sheep  Breeders'  Association;  D.  H.  Morse,  Randolph; 
C.  F.  Smith,  Morrisville;  Ernest  Hitchcock,  Pittsford;  C.  A. 
Chapman,  Ferrisburgh;  and  T.  B.  Harriot,  of  Georgia. 

On  several  occasions  the  audience  has  been  pleased  to 
welcome  the  Governor  of  the  state  and  hear  from  him  words 
of  encouragement. 

Meetings  have  been  held  in  forty-three  towns  during  the 
year,  their  location  will  be  hereafter  named.  I  will  also 
call  your  attention  to  a  map  upon  another  page  showing  the 
different  sections  where  meetings  were  held. 

FARMERS'  MEETINGS. 

Morrisville,  August  22,  1899 

South  Hero,  August  23, 

Rutland  August  24, 

Burlington,  August  25, 

Williamstown,  August  29. 

Randolph.  August  30, 
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Springfieldd, 

Jacksonville, 

Irasburg. 

Brownington  Centre, 

Sutton, 

Manchester  Center, 

South  Shaftsbury, 

Salisbury, 

Vergennes, 

Grafton, 

Vernon, 

Westminster, 

Hart  land, 

West  Fairlee, 

Cavendisfa, 

Cuttinesville, 

Chittenden, 

Cornwall, 

Brandon, 

East  Topsham, 

Washington, 

West  Concord, 

Franklin, 

Sheldon, 

Georgia, 

East  Hardwick, 

Craftsbury, 

Elmore, 

Stowe, 

Jeffersonville, 

Westford, 

Waterbury  Center, 

South  Royalton, 

East  Calais  , 

Eyegate, 

Peacham, 

Castleton, 


August  31,  1899 

Septmber  1, 

December  18  and  19, 

December  20  and  21, 

December  21  and  22, 

Januaiy  1  and  2,  1900 

January  3, 

■    January  4, 

January  4  and  5, 

January  11  and  12. 

January  15  and  16, 

January  16  and  17, 

January  17  and  18, 

January  18  and  19, 

January  22  and  23, 

January  23  and  24, 

January  24, 

January  25  and  26, 

January  25  and  26, 

January  29  and  30, 

January  30  and  31, 

February  1  and  2, 

February  6  and  7, 

February  7  and  8, 

February  8  and  9, 

February  12  and  13, 

February  14, 

February  15, 

February  16, 

February  19  and  20, 

February  20  and  21, 

February  21  and  22, 

February  23, 

February  26  and  27, 

February  28  and  March  1, 

March  1, 

March  7, 


SDBJBCTS  DISCUSSBD  BV  THB  SPEAKERS. 

Col.  J.  H.  Brigham,  Assistant  Secretary  of  Agriculture, 
Washington,  D.C.,  National  Agriculture;  The  Work  of  the 
Department  of  Agriculture;  Suggestions  for  Ambitious  Boys, 

T.  B.  Terry,  Ohio;  Com  and  Potato  Cultivation;  The 
Wife's  Share;  Growing  Good  Crops  in  a  Dry  Season. 

Hon.  Aaron  Jones,  Master  of  the  National  Grange;  Na- 
tional Agriculture,  Transportation,  Farmers'  Organizations. 
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Prof.  C.  W.  Burkett;  New  Hampshire,  Soil;  Stock  Breed- 
ing, Agricultural  Colleges. 

John  Gould,  Ohio,  Individual  Types  of  Dairy  Cows;  Soils; 
The  Men  Farmers  Meet;  Changes  in  Feeding  the  World;  Birds; 
Silos  and  Silo  Building. 

Prof.  J.  L.  Hills,  Member  of  the  Board,  Some  of  the  New- 
er Ideas  io  Agriculture;  The  Man  With  the  Hoe;  Proverbs 
27:  23;  The  Agricultural  College  and  Experiment  Station,  Its 
Objects  and  Work;  Science  in  Agriculture. 

J.  K.  Curtis,  Member  of  the  Board,  Farm  Bams;  Our  For- 
age Crops;  Silos  and  Com  Growing;  Road  Making;  The 
Grass  Crop. 

Prof.  L.  R.  Jones,  Grasses;  Weeds;  Spraying  Vines;  and 
Trees. 

Prof.  C.  H.  Jones,  Fertilizers. 

Hon.  Cassius  Peck,  The  Working  of  the  Agricultural 
College  Farm. 

Hon.  W.  B.  Viall,  Roads  and  Road  Making. 

George  Aitken,  Soils;  Fertilization;  Stock  Breeding. 

R.  H.  Holmes,  Bee  Culture,  and  the  Industry  in  Vermont, 

J.W.  Titcomb,  Fish  Culture  (Illustrated  by  a  stereopti- 
con.) 

T.  L.  Kenney,  Commercial  Fruit  Growing. 

Mason  S.  Stone,  The  Education  of  the  Farmer. 

Dr.  H.  D.  Holton,  Farm  Sanitation. 

(Jeorge  H.  Terrill.  Bees;  Fruits  and  Vegetables;  The 
Dairy  Cow,  Her  Care  and  Feed ;  Farm  Fertility. 

L.  B.  Harris.  Sheep  Raising-  in  Vermont. 

D.  H.  Morse,  The  Grass  Crop;  Farm  Help. 

Ernest  Hitchcock,  Farm  Barns;  Forestry. 

C.  F.  Smith,  Dairying  for  Profit;  Breeding  and  Feeding; 
Farm  Fertility;  Soils;  Clover  and  Ensilage. 

C.  A.  Chapman,  Wool  and  Mutton. 

T.  B.  Harriott,  Vermont  Cheese. 

There  seems  to  be  increased  interest  in  farming.  Dairjf- 
ing  is  the  leading  industry  and  is  carried  on  more  or  less  in 
every  town  in  the  state. 

The  co-operative  creamery  and  cheese  factory  have  a  ten- 
dency to  increase  the  size  of  the  dairies,  the  average  dairy- 
man procuring  better  quality  and  price  for  his  product  by 
having  an  experienced  man  to  handle  the  cream  and  manu- 
facture the  butter.  The  growing  of  wool  and  mutton  is 
again  on  the  increase,  and  it  is  hoped  that  the  sweet  grasses  of 
many  more  of  our  hill  pastures  will  be  used  in  growing  the 
Shropshire,  the  South  Downs,  the  Cotswolds  or  the  Spanish 
Merino. 

Vermont  should  again  pay  much   more  attention  to  the 
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raising  of  horses.  If  her  past  record  has  not  been  well  main- 
tained of  late,  there  is  no  reason  why  it  cannot  be  fully  re- 
gained. The  world  at  large  is  demanding  at  good  prices  just 
the  kind  of  horses  she  is  able  to  produce. 

The  maple  sugar  industry  has  suffered  much  in  the  past 
two  or  three  years,  owing  to  the  forest  worm  and  also  to  na- 
tural causes,  reduciner  the  yield  fully  35  per  cent,  each  season. 
The  plague  having  been  removed  another  season  may  bring 
us  a  ffood  crop. 

While  many  maple  trees  have  been  killed,  but  few  sugar 
places  as  a  whole  have  been  destroyed. 

Vermont  farmers  are  improving  in  their  methods  and 
while  farm  laborers  are  not  to  be  found  in  an  abundant  sup- 
ply, with  the  aid  of  improved  machinery,  the  acreage  of  culti- 
vated crops  is  increasing  from  year  to  year. 

Following  will  be  found  a  list  of  organizations  that  are 
working  in  the  interests  of  agriculture. 

Cattle  Commission:  The  work  of  the  Board  as  Cattle 
Commissioners  will  be  found  under  a  separate  head. 

C.  J.  BELL,  Secretary. 
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ASSOCIATIONS. 

State  Agricultural  Society — President,  George  Aitken, 
Woodstock;  Secretary,  (J.  M.  Winslow,  Brandon;  Treasurer, 
J.  Walter  Parker,  Quechee. 

Vermont  Dairymen's  Association — President,  M.  A,  Ad- 
ams, Derbj;  Secretary,  F,  L.  Davis,  No.  Pomfret;  Treas- 
urer, P.  W.  Strong,  No.  Pomfret. 

Vermont  Maple  Sugar  Makers'   Association — President. 
V.   I.   Spear,   Randolph;   Secretary,   A.   J.   Croft.   Enosburg  , 
Falls;  Treasurer,  Alpha  Messer,  Rochester. 

Vermont  Jersey  Cattle  Club — President,  Homer  W.  Vail, 
North  Pomfret;  Secretary  and  Treasurer,  T.  G.  Bronson, 
East  Hardwick. 

The  Vermont  Merino  Sheep  Breeders'  Association— Pres- 
ident, Ira  L.  Hamblin,  Middlebury;  Secretary,  Lewis  A. 
Skiff,  Middlebury;  Treasurer,  Lewis  A.  Skiff,  Middlebury. 

State  Horticultural  Society— President,  T.  L.  Kinney, 
So.  Hero;  Secretary,  F.  A.  Waugh,  Burlington;  Treasurer, 
F.  A.  Waugh,  Burlington. 

Vermont  Botanical  Society — President,  Prof.  Ezra  Brain- 
ard,  Middlebury.;  Secretary,  Prof.  L.  R.  Jones,  Burlington. 

Vermont  Bee  Keepers'  Association — President,  R.  H, 
Holmes,  Shoreham;  Secretary,  M.  F.  Cram,  West  Brookfield; 
Treasurer,  H.  L.  Leonard,  Brandon. 

Green  Mountain  Cotswold  Sheep  Association — President, 
Frank  Phillips.  Glover;  Secretary  and  Treasurer,  A.  A. 
Niles.  MorrisviUe. 

Vermont  Shropshire  Sheep  Association — President, 
George  H.  Terrill,  MorrisviUe;  Secretary  and  Treasurer,  A. 
A.  Niles,  MorrisviUe. 

OFFICIAL  DIRECTORY,  VERMONT  STATE  GRANGE. 
PATRONS  OF  HUSBANDRY,   1900. 

OFFICEHS. 

Master— C.  J.  Bell,  East  Hardwick. 
Overseer— C.  F.  Smith.  MorrisviUe, 
Lecturer — R  .  B.  Galusha,  Jericho. 
Steward— D.  H.  Morse,  Randolph. 
Assistant  Steward — M.  B.  Roberts,  Rupert. 
Chaplain — O.  J.  Lowrey.  Jericho. 
Treasurer — F.  B.  Pier,  Rawsonville. 
Secretary— A.  A.  Priest,  Randolph. 
Gate  Keeper — A.  F.  Lawrence,  St.  Johnsbury. 
Ceres- Mrs.  C.  J.  Bell,  East  Hardwick. 
Pomona^Mrs.  C,  F.  Smith.  MorrisviUe. 
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Flora— Mrs.  R.  B.  Galusha,  Jericho. 

Lad;  Assistant  Steward — Mrs.  M.  B.  Roberts,  Rupert. 

Executive  Committee — D.  H.  Morse,  Randolph;  W.  L. 
Park,  Lyndon;  I.  T.  Story,  Essex;  F.  H.  Spaulding,  West 
Brattleboro;  Master  and  Secretary  ex  officio. 

MASTERS  OP  POMONA  GRANGES. 

1.  Chittenden  County — Arthur  Morgan,  Master,  West 
Milton. 

2.  Shepherd — Jesse  Gage,  Master,  St.  Jobnsbury. 

3.  White  River  Valley— J.  W.  Waldo.  Master,  South 
Royal  ton. 

4.  Allen  District— E.  P.  Whitcomb,  Master,  Springfield. 

5.  Windham  County— W.  E.  Banks,  Master,  Brattleboro. 

7.  Central  Vermont — Henry  Kibbee,  Master,  No.  Ran- 
dolph. 

8.  Washington— J.  H.  Sheldon,  Master,  Dorset. 

SDBOBDINATE   GRANGES,    1900. 

1,  Green  Mountain,  St.  Johnsbtiry  Center — L.  W.  Gray, 
Master,  Lyndon. 

9.     Caledonia,  East  Hardwick,— W.  L.  Dow,  Master. 
16.     Enterprise,  Lyndon— C,  A.  Hoyt,  Master. 

22.  Protective,  Brattleboro — Carl  S.  Hopkins,  Master, 
Western  Avenue. 

23.  Independent,  Wheelock — Bradley  Ingalls,  Master, 
Sheffield. 

53.  White  River,  Royalton— J.  F.  Shepard,  Master,  So. 
Royalton. 

66.  Wide  Awake,  St.  Jobnsbury  Center — F.  I.  Brewer. 
Master. 

80.  Middlesex,  Montpelier — J.  P.  Flint,  Master. 

81.  Williamstown,  Williamstown- H.  W.  Davis,  Master. 
83.  Orion,  South  Woodstock~E.  A.  Fullerton,  Master. 
87.  North  Branch,  Worcester— H.  T.  Kellogg,  Master. 
93.  Snowville,  East  Braintree, — C,  L.  Smith,  Master. 
98.  Brookfield,  Brookfield— H.    C.   Kibbee,  Master,  No. 

Randolph. 

114.     Springfield,  Springfield— Chas.  F.  Cluff,  Master. 

117.  Grafton,  Grafton — Solon  Cummings.  Master. 
Houghtonville. 

118.  West  River,  Townshend— G.  H.  Houghton,  Master. 
127.     Industrial,       Andover- S.     P.      Carleton,     Master, 

Simonsville. 

12S.  Williams  River,  Chester— Edward  Batchelder, 
Master. 
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129.  South  Branch,  Chester— E.  A.  Edson,  Master. 

131.  West  Branch,  Landgrove,— L.  F.  Woodward,  Master. 

137,  Farmers,  South  Londonderry — E.  S.  Davis,  Master. 

i38.  Mountain  Home,  Bondville — J.  M.  Kendall,  Master. 

139.  Vermont.  Wardsboro— S.  D.  May,  Master. 

142.  Floral,  Sharon— H.  C.  Bruce,  Master. 

151.  Broad   Brook,    Guilford     Center— M.     A.    Thomas, 

Master,  Guilford, 

154.  Evening  Star,  Dummerston — F.  L,  Stark,  Master. 

155.  Essex  Center.  Essex — I.  T.  Story,  Master,  Essex 
Center. 

156.  Maple  Grove,  West  Westminster— Joseph  P.  Ranney, . 
Master. 

157.  Bojden,  Westminster  -J.  W.  Collins,  Master. 

J  58.  Middle  Branch,  East  Bethel — Vernon  Brown,  Mas- 
ter, South  Royalton. 

159.  Dog  River  Valley,  West  Berlin— W.  E.  Colbv,  Mas- 
ter. 

163.  Guiding  Star.  West  Halifax— EH  S.  Cook,  Master. 

164.  Victory,  Wilmington — Edward  Titus,  Master. 

165.  North  River,  Jacksonville — G.  H.  Coleman,  Master. 
170.  Mount   Mansfield,     Underhill— A.    C.     Humphrey, 

Master; 

228.  Vernon,  Vernon — A.  J.  White.  Master,  Dummer. 

229.  West  Randolph,  Randolph— G.  C.  Flint,  Master. 

230.  Mount  Anthony,  Rupert— J.  F.  Sheldon,  Master, 
West  Rupert. 

231.  Dorset,  Dorset— Mrs.  H.  E.  Snyder,  Master. 
233.  Lamoille,  Morrisville — Harrison  Dodge, Master. 
237.  Waterbury,     Waterbury     Center — George     Chapin, 

Master. 

239.  Westford,  Westford— John  E.  Allen,  Master. 

240.  Neshobe,  Brandon — T.  C.  Seager,  Master. 

242.  Pleasant  Valley,  Rockingham— W.  H.  Mack,  Master. 

244.  Memphremagog,  Newport — W.  L.  Barrows,  Master, 
Coventry. 

246.  Newport  Center,  Newport  Center — W.  R.  Connal, 
Master. 

247.  Rising  Star,  Bethel— Scott  Gillette,  Master. 
249.  Woodlawn,  West  Milton— Clin  McNall,  Master. 

252.  Sutton,  Sutton— L.  W.  Gordon,  Master. 

253.  State  Line,  South  Vernon — A.  A.  Martindale,  Mas- 
ter. West  Northfield,  Mass. 

254.  Silver  Leaf,  Fairlee,  F.  W,  Pierce,  Master. 

255.  Eclipse,  Thetford— F.  M.  Bond.  Master. 

257.  Missisquoi  Valley,  Troy— D.  A.  Ball,  Master. 

260.  Clover  Leaf,  Bradford — A.  F.  Johnson,  Master. 
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261.  Pulaski,  Newbury — A.  W.  Silsby,  Master. 

262.  Mayflower,  South  Fairlee — L.  B.  Morse,  Master. 

263.  Blue  Mountain,  Ryegate — T.  A.  Meader,  Master. 

266.  Pleasant  Valley,  West  Waterford— E.  P.  Carpenter, 
Master. 

267.  Marshfield,  Marshfield—S.  C.  Pike.  Master. 

268.  Washington,  Washing-too — J.  B.  Seaver,  Master. 

269.  Craftsbury,  Craftsbury— E.  A.  DUttou,  Master,  East 
Craftsbury. 

270.  Maple  Valley,  Albany — ^J.  B., Rogers,  Master. 

271.  Irasburg,  Irasburg— J.  H,  Cook,  Master. 

272.  Glover,  Glover— Hiram  N.  Davis,  Master. 

273.  Bomoseen,  Castleton — L.  N,  Benedict,  Master. 

274.  Stowe,  Stowe— G.  S.  McAllister,  Master. 

275.  Cavendish,  Cavendish — L.  M.  Allen,  Master. 

276.  Ludlow,  Ludlow — E.  W.  Johnson,  Master. 

277.  Dunmore,  Salisbury — C.  A.  Bump,  Master. 

LIST  OP  FAIRS.  STATE  OF  VERMONT,  1900. 

Vermont  State  Fair  Billings  Park,  White  Kiver  Junction.  Pres- 
ident, Geo.  Aitken;  Secretary,  N.  P.  Wheeler;  Treasurer,  Alfred  E. 
Watson.     Date,  September  11-14. 

Battenkill  Valley  Industrial  Society,  Manchester  Centre  (Coun- 
ty). President,  E.  B.  Smith;  Secretary,  D.  K.  Simonds;  Treas- 
urer, W.  H.  Roberts;  September  5-7. 

Bradford  Ag'ri cultural  and  Trotting-  Association  (County).  Pres- 
ident,   F.O.Kennedy;    Secretary,    N.  W.  Cunningham;   Treasurer, 

B.  8.  Hooker.      August  2S-29-30. 

Orwell  Farmers'  Club,  Orwell  (Local).  President,  B.  D.  Gris- 
wold;  Secretary,  H.  D,'  Branch;'  Treasurer,  E.  M.  Bottom.  Date 
not  decided  uponp 

Brandon  Fair  Association,  Brandon    (World).       President,  H.  R. 

C.  Watson;    Secretary,    C.  E.    Savery;    Treasurer,  W.  C.    Fletcher. 
Date  not  decided  upon. 

Caledonia  Grangre  Fair,  East  Hardwick  (Local).  President,  C. 
J.  Bell;  Secretary  and  Treasurer,  E-  B.  Fay.      September  29. 

Rutland  County  Ag-riculturat  Society,  Rutland,  (County).  Pres- 
ident, H.  O.  Carpenter;  Secretary,  C.  C.  Pierce;  Treasurer,  F.  A. 
Field.      September  11-13. 

Ryegate  and  Wells  River  Valley  Dairymen's  Association,  South 
Ryegate.  (World).  President,  Dr.  Geo.  W.  Darlingj  Secretary!  F. 
J.  Tewkabury.    Treasurer.  F.  R.  McColl.      August  29-30. 

Western  Vermont  Agricultural  Society,  Fair  Haven,  ( Local  ) 
President,  B.  H,  Norton;  Secretary,  and  Treasurer.  E-  N,  North- 
rop.     August  28-31. 

Dog  River  Valley  Fair  Association,  Northfield,   (World),      Presi- 
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dent,  J.  B.  Welle,  Randolph;  Secretary,  W;  W.  Hotden;  Treasurer, 
James  Morse.     September  18-20. 

Caledonia  Countj  Fair  Ground  Co.,  St.  Johnsbury.  President. 
T.  R.  Stiles;  Secretary,  Charles  Smith,  Mclndoe  Falls;  Treasurer, 
H.  H.  Carr.     September  11-13. 

Windsor  County  Agricultural  Society,  Woodstock.  President, 
Horace  C.  Lockwood;  Secretary,  John  S.  Eaton;  Treasurer,  Chaa. 
H.  English.      September  25-27. 

Valley.  Fair  Association,  Brattleboro,  (World).  President,  Geo. 
W.  Hooker;  Secretary,  C.  L.  Stickney;  Treasurer,  J.  J.  Estej. 
September  26-27. 

Addison  County  Agricultural  Society,  Middlebury.  President, 
Darwin  Rider;  Secretary,  Ctias.  S.  Dana,  New  Haven;  Treasurer, 
Alfred  P.  Roscoe,  New  Haven.      September  5-7, 

Waits  River  Valley  Agricultural  Society,  East  Corinth,  (World). 
President,  James  R.McLam,  Topsham;  Secretary,  Rev.  B.  W.  Hatch, 
East  Corinth;  Treasurer,  E^  R.  Corliss.      September  5-7. 

Lamoille  Valley  Fair  Ground  Co.,  Morrisville.  (County)  Pres- 
ident, Geo.  W.  Hendee;  Seci'etary,  A.  A,  Niles;  Treasurer,  Geo.  W. 
Hendee.      September  5-7. 

Winooski  Valley  Agricultural  Association,  Waterbury,  (World). 
President,  G.  E.  Moody;  Secretary,  M.  O.  Evans;  Treasurer,  W. 
y.  Bryan.      September  11-13. 

Northern  Caledonia  Fair  Association,  Lyndonville,  (  part  of 
County).  President,  C.  M,  Darling;  Secretary,  E.  McGinnis; 
Treasurer,  Robert  Child.      September  19-20. 

Washington  Agricultural  Association,  Washington,  (  World.  ) 
President,  A.  T.  Newman;  Secretary,  M.  W.  Chamberlain;  Treas- 
urer, G.  E.  Huntington.      September  25-27. 

Springfield  Agricultural  Society,  Springfield.  President,  L.  M. 
Cragin;  Secretary,  R.  W.  Whitney;  Treasurer,  G.  F.  Iceland.  Sep- 
tember S-6. 

Orleans  County  Fair  Association,  Barton,  President,  H.  H. 
Somers,  Irasburg;  Secretary,  D.  D.  Beane;  Treasurer,  O.  D.  Owen. 
September  11-13. 

Union  Driving  Park  Society,  South  Walliogford,  (Local).  Pres- 
ident, C.  A.  Claghorn;  Secretary,  G.  A.  Hadwin;  Treasurer,  E.  A. 
Fuller.    Date  not  decided  upon. 

Union  Agricultural  Society  Tunbridge  (World).  President  J.  K. 
Darling,  Chelsea;  Secretary,  W.  W.  Swan,  No.  Tunbridge;  Treas- 
urer, H.  R.  Hayward.  October  2-4. 

Franklin  County  Fair,  Sheldon. 
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THE  OLD  AND  NEW  IN  FARMING. 

BY  LUNA  SPBACUE  PBCK. 

There  are  many  vital  queationa 

For  the  farmer  of  to-daj, 

Bearing  radical  sug'geslioiis. 

Foreign  to  the  g'ood  old  way. 

Conservative,  and  loth  to  change, 

Ofttmsa  he  views  askance, 

The  innovations  new  and  strange 

That  BcientUts  advance. 

The  acres  that  be  prondl;  tills 

Are  those  his  grandsire  cleared 

His  sire  rebuilt  smoothed  vale  and|hill8, 

And  sons  and  daughters  reared. 

And  both  were  honest,  fearing  God 

With  frugal  ways  content, 

The;  wrested  from  the  well  turned  sod 

The  dollars  saved  and  spent. 

And  so  he  argues,  that  the  way 

Their  competence  was  won, 

Is  good  enough  for  him  to-da? 

And  suited  to  his  son. 

And  if  the  world  were  standing  stil' 

And  life  a  stagnant  sea. 

No  breath  to  stir  the  sails,  until 

All  life  had  ceased  to  be. 

Progressive  Arts  might  be  refused 

And  farmers  reap  and  sow 

With  implements  that  farmers  use  I 

A  hundred  years  ago. 

With  wooden  plow,  and  weary  arm 

He  still  could  turn  the  sod, 

And  feel  the  wooden  harrows  charm 

Each  footsore  mite  he  trod. 

His  grain  from  out  a  wooden  pail 

Sow  broadcast  o'er  the  land  J 

Then  thresh  it  with  a  wooden  flail 

And  winnow  it  by  hand. 

But  since  howe'er  the  billows  break 

Progress'  brave  ship  sails  on 

Farming  must  in  it  passage  take. 

Or  breast  the  waves  alone. 

All  other  occupations  are 

Aboard  this  craft  so  wide 

And  watching  eager  from  afar, 

The  tnrning  of  the  tide. 

Greedy  to  reach  and  make  their  own 

Before  the  voyage  is  o'er. 

The  flotsam  and  tbe  jetsam  tbrow 

Upon  tbe  waiting  shore. 
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Book  farming  lon^  has  been  a  term 
Expressive  of  derision, 
Repeated  failures  but  confirm 
And  strengthen  this  decision. 

Half  truths,  half  taught,  the  primal  cause. 
For  this  misapprehension. 
For  the  practical  a  limit  draws 
To  theory's  pretension. 

But  if  experimental  lore 
Win  cause  two  blades  to  ff"*"' 
Where  only  one  has  grovrn  before 
Its  worth  awhile  to  know. 

If  worn  out  soils  new  vigor  gain 

Through  scientific  aid 

And  bugs  and  worms  greet  life  in  vain 

And  blight  and  rust  are  stayed. 

Seeing,  the  farmer  will  believe 

Nor  longer  will  deride, 

Think  for  himself,  but  gladly  leave 

False  prejudice  ar.d  pride. 

The  idea  has  passed  forever 

That  brainless  grinding  toil 

Is  the  all-con  trolling'  lever 

For  the  tiller  of  the  soil. 

For  machinery  is  King  to-day 

With  sovereign  aid  to  lend, 

And  best  of  all  has  come  to  stay. 

The  farmer's  loyal  friend. 

For  a  time,  from  competition 

With  the  new  lands  of  the  west. 

Loaded  with  their  rich  fruition — 

Eastern  markets  were  depressed. 

Low  prices  ruled  farm  prodacts,  and 

We  viewed  with  vague  alarm. 

Depreciation  in  the  land 

And  the  abandoded  farm. 

Double  taxation  on  real  estate. 

SIS  added  to  the  pack 
at  ncedek  but  a  feather's  weight 
To  "break  the  camel's  back." 
The  first  wrought  havoc  with  the  hour 
The  last  ie  with  us  still 
A  serpent  in  whose  venomed  power,    . 
Men  writhe,  but  dare  not  kill. 
And  what  about  t)ie  farmer's  wife. 
Is  her  world  standing  still  7 
With  changes  wrought  in  farm-honse  life 
By  factory  and  mill  7 

The  busy  bum  ofapinning  wheel 
The  wool,  and  flax  and  tow 
The  clumsy  loom,  the  swifts  and  reel 
Were  banished  long  ago. 
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Machinee  for  almost  everythingf. 
Modern  improvemente,  too. 
Relieved  of  &11  ttae  dairying 
What  does  she  find  to  do. 

Well  then,  just  trj  it  if  you  think 
More  leisure  life  bestows, 
Prepare  the  food  we  eat  and  drink. 
Keep  bouse  &nd  home  and  clothes. 

Assist  the  children,  keeping- pace 
With  each  and  every  grade, 
They're  overcrowded  m  the  race 
And  need  strong,  patient  aid. 

Church  work  and  missionary  aids, 
Auxiliaries  and  clubs. 
Attend  receptions,  dress  parades 
'Round  all  the  social  hubs. 
The  O.  E.  S..  I.  O.  G.  T., 
W.  C.  T.  U.,  C.  E., 
The  P.  of  H.  andW.  R.  C, 
T.  W.  C.  A.,  K.  D. 

So  round  and  ronnd  the  "causes"  roll 
A  never  ending  ball 
Which  brings  to  mind  a  dear  good  sonl 
Wbo  joined  and  loved  them  all. 
And  fearing  in  her  anxious  care. 
Someone  she  might  forget. 
Devised  this  comprehensive  prayer, 
''Lord  bless  the  alphabet." 
Turn  all  the  wheels,  without,  within 
And  Grandma's  life  will  seem 
With  time  to  knit  and  weave  and  spin — 
A  sweet  pastoral  dream. 
Horizons  broaden,  those  who  view 
The  twentieth  century's  dawn, 
Gaze  farther  out,  where  old  and  new 
Blend,  ere  the  old  is  gone. 
And  dimly  see  adown  the  years 
The  earlier  century's  birth. 
Whose  sturdy  farmer  pioneers 
Of  brave,  heroic  worth — 
Gave  to  New  Engrlaad,  acres  tilled — 
And  all  its  vaunted  good, 
It  owes  the  men  who  dared  to  build 
The  log  house  in  the  wood. 
Oft  we  wonder  at  their  doins: 
And  the  courage  they  displayed, 
'Gainst  all  odds  their  way  pursuing. 
Facing  red  men  undismayed. 
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Seeing  not,  in  growtli's  deep-rooted 

Spring-ing  thick  around  our  way. 

Foes  as  crafty  and  sure  footed 

As  the  foes  of  jesterday 

But  the  times  have  not  bereft  us 

Of  the  v&lor  of  those  years, 

That  as  herita^  was  left  ua 

By  those  honored  pioneers. 

And  mayhap,  vrho  tells  the  story 

As  this  century  recedes, 

May  discern  some  hidden  glory 

In  the  record  of  our  deeds. 
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AGRICULTURAL  PROGRESS  DURING  THE  LAST 
THREE  DECADES.   ' 

By  Col.  J.  H.  Brigham,  Asst.  Sec'j,  Dept.  Agri.  U.  S. 
Delivered  at  Cavendish,  January  23. 

Within  the  last  twenty  or  thirty  years  great  progress  has 
been  made  in  the  agriculture  of  this  country,  both  in  science 
and  practice.  To  this  advancement  the  Department  of  Agrri- 
culture  has  contributed  in  no  small  deirree.  Before  the  civil 
war  the  work  of  the  government  in  aid  of  agriculture  was 
very  limited,  occupying  a  small  space  in  the  Department  of 
the  Interior.  In  1862  Congress  passed  a  bill  creating  an  agri- 
cultural department  as  an  independent  organization.  The  to- 
tal annual  expenditure  for  maintaining  the  Department  at 
that  time  did  not  exceed  $20,000.  To-day  it  employs  nearly 
3U00  persons  and  requires  an  appropriation  of  more  than  $3,- 
000,000  annually. 

It  was  elevated  to  an  executive  department  in  1889,  when 
its  work  had  grown  into  thirteen  divisions.  At  pfesent, there 
are  twenty  divisions,  including  the  Weather  Bureau,  which 
was  transferred  from  the  War  Department  to  the  Department 
of  Agriculture  in  1891. 

BUREAU   OF   ANIMAL   INDUSTRY. 

The  advancement  of  |agrriciilture  is  specially  shown  in 
the  progress  made  in  checking  and  eradicating  contagious 
diseases  among  our  farm  animals  and  in  the  discovery  of  rem- 
edies therefor.  When  in  1S94  the  cattle  raisers  of  the  country, 
having  become  alarmed  over  the  rapid  spread  of  pleuro-pneu- 
monia  and  Texas  fever,  demanded  that  some  steps  be  taken 
by  the  Government,  Congress  passed  a  bill  creating  the  Bu- 
reau of  Animal  Industry.  The  Bureau  began  its  work  by  the 
study  of  means  and  methods  for  eradicating  the  disease. 
The  "stamping-out  process"  was  decided  upon  as  the  most 
efficacious,  and  on  March  25,  lS92r'tlie  last  case  disappeared 
from  the  United  States.  Not  a  single  case  has  since  been  re- 
ported. Texas  fever  has  been  assiduously  studied  and  while 
no  remedy  has  been  found,  partial  success  has  been  accom- 
plished by  dipping  cattle  to  destroy  ticks,  and  an  effective 
quarantine  has  been  established  which  separates  the  infected 
areas  from  non-infected  areas.  Similar  regulations  for  re- 
stricting the  spread  of  sheep  scab  have  been  established. 

No  diseases  among  domestic  animals  have  worked  such 
havoc  as  hog  cholera  and  swine  plague.  It  is  estimated  that 
Iowa  atone  suffers    to  the  extent  of  $15,000,000  annnally. 
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The  bureau  has  discovered  a  serum  which  in  herds  inocula- 
ted has  resulted  in  saving  from  75  to  80  per  cent,  of  the  herds. 
In  18%  the  Bureau  set  to  work  preparing:  a  vaccine  which 
would  produce  immunity  from  blackleg,  a  disease  which  in 
some  states  caused  greater  mortality  than  all  others  com- 
bined. In  1898  this  vaccine  was  distributed  extensively,  and 
reports  covering  127,000  herds  of  cattle  show  that  the  loss  of 
animals  after  vaccination  has  been  reduced  to  0.54  per  cent., 
whereas  previous  to  that  time  it  was  about  14  per  cent. 

The  itfspection  of  animals  for  export  is  one  of  the  most 
important  features  of  the  work  of  the  Bureau.  So  perfect 
has  this  become  that  it  is  possible  to  trace  the  history  of  any 
animal  to  the  farm  whence  it  came.  In  1898  there  were  418,- 
694  cattle  inspected  and  sheep  to  the  number  of  174,000,  The 
establishment  of  quarantine  stations  at  the  principal  seaports 
of  this  country  has  resulted  beneficially  and  the  inspection  of 
vessels  engaged  in  transportation  of  live  stock  has  caused  a  re- 
duction in  the  insurance  rates  on  cattle,  from  $8  to  $1  per  head. 

The  work  of  general  meat  inspection  has  grown  wonder- 
fully in  the  nine  years  of  its  existence.  In  1892  the  number 
of  animals  inspected  before  slaughter  was  3,809,459;  in  1899 
it  was  34,405,973.  The  microscopic  inspection  of  pork  has 
increased  from  38,152,874  pounds  in  1892  to  108,928,195  pounds 
in  1899. 

EXPORTS. 

Twenty  years  ago  our  Agricultural  exports  were  valued 
at  $550,000,000.  At  present  they  are  close  to  $850,000,000, 
an  increase  of  $300,000,000.  The  extent  of  this  development 
can  be  better  appreciated  when  it  is  remembered  that  our 
home  requirements  have  been  increased  by  the  addition  of 
30,000,000  people  who  have  also  been  supplied. 

It  is  in  the  live  stock  product  that  our  exports  have  shown 
the  principal  gains. .  Breadstuffs  were  exported  almost  as  ex- 
tensively twenty  years  ago  as  at  present,  as  was  also  tobacco. 
Cotton  is  sent  abroad  in  larger  quantities  than  formerly,  but 
for  several  years  past  the  reduced  price  left  little  increase  in 
the  total  value.  With  present  good  prices  the  value  will 
show  great  increase.  Meat  exports  rose  in  value  from  $125,- 
000,000  twenty  years  ago  to  about  $175,000,000  in  1899,  a 
gain  of  $50,000,000.  Our  shipments  of  live  animals  increased 
from  $10,000,000  to  nearly  $40,000,000-  This  gain  suggests 
greater  possibilities  in  live  stock  exportation  under  the  im- 
proved transportation  facilities,  of  the  present  day.  Our  ex- 
ports of  fresh  beef  increased  from  $5,000,000  to"  about  $25,- 
000,000,  and  with  the  further,  introductidn  and  perfection  of 
refrigerator  service  on  ocean  steamships  an  important  devel- 
.  opment  of  this  export  trade  can  be  confidently  expected. 
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STATISTICAL  INFORMATION. 
In  the  year  1870  the  number  of  farms  in  the  United 
States  was  2,660,000;  in  1890  it  was  4,560,000  and  they  num- 
ber to-day  about  5,000,000,  with  a  total  acreage  of  about 
700,000,000,  an  increase  of  400,000,000  acres-since  1850.  The 
improved  acreag^e  has  increased  from  113,000,000,  in  1850  to 
358,000,000  in  1890.  Fr«m  1850  the  average  size  of  farms  de- 
creased from  203  acres  to  137  acres.  Medium-sized  farms  grew 
in  numlier  from  1880  to  1890  at  the  expense  of  the  smaller  and 
larger  farms,  which  seems  to  indicate  that  medium-sized 
farms  operated  by  the  proprietor  and  his  family  with  improv- 
ed farm  machinery  are  the  most  profitable. 

TENANT  FARMING. 

Farm  tenancy  has  increased  in  the  last  two  decades.  Many 
reasons  are  assigned  for  this.  There  has  been  an  increase  in 
the  urban  population  from  3  per  cent,  in  1790  to  12J4  per 
cent,  in  1850,  to  21  per  cent,  in  1870  and  over  29  per  cent  in 
1890.  Perhaps  it  is  now  35  per  cent,  of  the  entire  popula- 
tion, and  it  is  probable  that  in  the  drift  of  farming  population 
to  town  and  city,  farm  owners  have  been  unable  to  find  pur- 
chasers and  have  leased  their  farms.  It  is  suggested  also 
that  the  allurements  of  town  life  and  industrial  occupations 
have  taken  farmers'  sons  away  from  the  farm  so  that  when 
the  owners  have  died  or  given  up  farming  many  farms  have 
naturally  passed  into  the  possession  of  tenants.  Thousands 
of  emigrants  come  here  annually  hungry  for  land  to  till.  They 
are  usually  without  money  and  are  unfortunately  satisfied  to 
become  tenants.  Whatever  explanation  may  be  made.it  is  to  be 
borne  in  mind  that  the  increase  of  farm  tenancy  represents  an 
upward  movement  in  the  condition  and  prospects  of  a  large 
element  of  our  population,  which  is  thus  able  to  acquire  farm 
proprietorship  instead  of  being  mere  farm  laborers. 

The  real  estate  value  of  farms  has  increased  more  than 
ten  billion  dollars  while  the  value  of  farm  products  and  live 
stock  has  increased  more  than  five  billion  dollars.  In  1893 
there  were  16,000.000  horses  on  the  farms  of  this  country, 
an  increase  of  almost  11,000.000  since  1850.  Since  1893  there 
has  been  a  decrease  because  of  the  almost  complete  extinction 
of  the  demand  for  horses  for  street  car  service  and  the  in- 
creased application  of  steam  and  other  power  to  the  transpor- 
tation of  freight.  Mules -have  also  increased  in  number,  but 
for  the  same  reasons  as  that  regarding  horses,  they  have  de- 
creased within  recent  years.' '   - 

The  (frowth  of  dairy  interests  is  shown  by  the  fact  that  ■ 
in  1850  there  were  6,000,000  milch  cows  on  the  farms  and- 
16,000,000  in  1899.  their  value  increasing  from  $280,000,000  to 
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$474,000,000.  Cattle  have  increased  enormously  in  aumber. 
There  were  about  11,000,000  in  1850  and  in  1899  there  were 
28,000,000,  their  value  almost  doublins:  in  the  last  twenty 
years,  being  now  nearly  $650,000,000.  There  has  been  a  sub- 
stantial increase  in  the  number  of  swine,  and  notwithstanding 
some  drawbacks,  sheep  have  been  increasing  in  both  number 
and  value.  The  actual  estimated  value  of  sheep  since  1880 
has  been  from  $100,000,000  to  $108,000,000.  The  value  of 
horses,  mules,  cattle,  sheep  and  swine  increased  in  the  ag- 
gregate  from  one  and  a  half  billion  dollars  to  two  billion 
dollars  since  18S0. 

If  an  inference  may  be  drawn  from  the  statistics  of  the 
Department,  it  is  apparent  that  milch  cows  and  other  cattle 
have  been  of  more  importance  to  the  fanner  than  other  farm 
animals  have  been.  The  average  value  of  milch  cows  in- 
creased more  than  $6  in  twenty  years  and  the  average  value  of 
other  cattle  increased  $7,  while  the  average  value  of  horses 
and  mules  declined  and  that  of  sheep  and  swine  remained 
stationary,  although  from  1880  to  18V9  sheep  increased  from 
$2.21  to  $2.75  and  swine  from  $4.28  to  $4.42.  The  wool  pro- 
duct has  increased  from  36,000,000  pounds  in  1840  to  100,- 
000,000  pounds  in  1870.  and  in  1890  it  was  165,000,000. 

Notwithstanding  the  growth  in  number  of  creameries, 
the  farm  production  of  butter  in  18SU,  3,000,000,  pounds  was 
multiplied  by  more  than  three  in  1890,  when  the  production 
was  one  billion  pounds.  Cheese  on  the  other  hand  has  shown 
a  marked  decline  on  the  farm,  the  decline  being  from  106,000,- 
000  pounds  in  1850  to  19,000,000  pounds  in  1890.  The  output 
of  factory  however  shows  progress. 

Domestic  fowls  known  as  chickens  increased  more  than 
150  per  cent,  from  1880  to  1890;  other  fowls  increased  percep- 
tibly, and  the  number  of  eggs  sold  almost  doubled. 

Indian  corn  has  become  a  crop  of  stupendous  propor- 
tions and  now  reaches  the  magnitude  of  more  than  two  bill- 
ion bushels  annually,  or  six  times  the  crop  of  1840  and  three 
times  the  crop  of  1870.  The  area  devoted  to  this  crop  has  in- 
creased from  4,000,000  acres  in  1866  to  about  80,000,000  acres 
in  recent  years,  and  the  crop  increased  in  value  during  this 
time  from  $411,000,000  to  about  $550,000,000  indecent  years. 

The  wheat  crop  of  the  United  States  for  1899  is  reported 
at  547,000,000  bushels,  or  12  3-10  bushels  per  acre.  The  pro- 
duction, of  some  of  the  recent  years  has  b^n  above  this  figure, 
but  that  of  1840  was  only  85,000,000  bushels  and  that  of  1870 
only  288,000,000  bushels.  The  area  devoted  to  wheat  has  in- 
ceased  enormously  aad  at  the  present  amounts  to  about  300 
per  cent,  of  the  acreage  of  1866.     During  this  time  the  value 
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of  the  wheat  crop  has  increased  from  ^32,000.000  to  $393,- 
000,000. 

In  the  production  of  wheat  this  country  leads  all  other 
countries.  A  comparison  for  1898  shows  that  we  produced 
in  the  United  States  675,000,000  bushels,  while  in  France 
there  were  produced  372,000,000  and  in  Russia  405,u00,000. 
In  the  whole  of  Asia  there  were  but  421,000,000  bushels 
grown.  This  country  is  also  foremost  in  the  production  of 
cotton,  which  has  had  a  remarkable  growth  in  dimension, 
reaching  in  1897  nearly  11,000,000  bales,  valued  at  about 
$320,000,000.  The  annual  hay  crop  is  now  worth  but  $400,- 
000,000;  the  potato  crop  nearly  $100,000,000  while  the  crop  of 
oats  is  worth  from  $150,000,000,  to  $200,000,000,  all  showing  a 
decided  increase. 

The  introduction  of  improved  farm  machinery  has  contrib- 
uted greatly  to  the  ability  and  facility  of  farmers  in  planting 
and  harvesting  their  crops  and  has  reduced  the  cost  of  pro- 
duction in  a  great  degree. 

SOILS. 

There  has  been  a  marked  general  improvement  in  the 
management  of  soils.  They  are  intelligently  cultivated  and 
in  the  southern  states  methods  for  preventing  erosions  and 
washing  of  lands  has  been  adopted,  while  in  New  York, 
Pennsylvania,  Ohio,  Illinois,  Indiana,  Iowa,  and  Missouri 
there  has  been  an  increased  amount  of  land  underdrained. 
Many  of  the  light  sandy  truck  soils  of  the  American  Coast 
States  are  being  underdrained  in  order  to  dry  the,  lands  more 
quickly  in  the  spring  and  hasten  the  maturity  of  the  plant 
upon  which  the  value  of  the  crop  depends. 

In  Massachusetts,  New  Jersey,  Wisconsin  and  Florida 
oartcularly  a  beginning  has  been  made  in  some  irrigation 
plants  to  control  the  soil  moisture  conditions  in  order  to  pre- 
vent the  disastrous  effect  of  drouth  and  so  act  as  an  insur- 
ance against  loss  in  the  destructive  summer  droughts  that  are 
likely  to  occur  in  what  has  always  been  regarded  as  the  hu- 
mid regions.  In  addition  to  this  the  practice  prevails,  in 
Florida  and  some  other  states  in  the  cultivation  of  pineapples, 
citrons  fruits  and  tobacco,  of  shading  the  land  with  lath 
screens,  giving  half  shade,  or  with  canvass  to  protect  the  land 
from  undue  evaporation,  to  protect  the  plants  and  make  the 
condition  of  the  soil  and  ^it*  more  uniform  than  any  other 
system  of  cultivation  has  ever  attained. 

The  most  important  advance  being  made  now  is  in  the 
recognition  of  the  influence  of  the  character  of  the  soil  U[K>n 
the  distribution  and  development  of  the  crops.  The  domains 
of  geology,  chemistry,  physics  and  meterology  are  being  in- 
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vaded  and  their  metliods  used  in  studying  the  origin  of  soila 
and  their  chemical  and  physical  properties  and  conditions. 

Methods  have  been  perfected  for  surveying  and  mapping 
the  areas  of  the  different  soil  formations  and  soil  maps  are 
now  being  prepared  similar  to  the  geological  maps,  but  show- 
ing the  area  and  distribution  of  the  soils.  The  influence  of 
the  chemical  and  physical  properties  of  the  soils  thus  mapped 
on  the  character  and  development  of  vegetation  is  very  strik- 
ing and  is  going  to  be  one  of  the  most  important  helps  that  the 
intelligent  farmer  could  wish  to  have.  Many  an  area  will  now 
be  relieved  of  the  suspicion  of  poor  farming  when  it  is  shown 
that  the  conditions  are  not  suited  to  the  crops  raised,  and 
many  an  area  so  conditioned  will  be  put  to  better  use  and  And 
much  more  prosperous  lines  in  other  crops  better  adapted  to 
the  soil. 

In  the  arid  West  the  soil  survyes  include  the  mapping  of 
the  alkali  conditions.  The  maps  show  the  depth  of  standing 
water  and  the  necessity  for  underdrainage.  They  show  the 
accumulation  and  distribution  of  alkail  salts,  indicate  what 
correctives,  if  any,  can  be  used,  and  show  where  underdrain- 
age is  necessary  to  reclaim  abandoned  lands  or  to  protect 
against  further  injury  from  seepage  waters  and  from  alkali. 
The  investigations  show  that  much  of  the  trouble  in  the  rise 
of  alkail  comes  from  the  seepage  from  irrigation  canals,  rath- 
er than  from  over-irrigation  bv  the  farmers.  The  soil  inves- 
tigations in  connection  with  the  alkali  work  are  of  the  great- 
est interest  and  of  great  value  to  the  irrigation  farmer. 

AGRICULTURAL  CHEMISTRY. 
The  science  of  chemistry  has  been  particularly  active  in 
aiding  scientific  agriculture  during  the  past  three  decades. 
Since  the  time  of  Liebig  the  science  of  agrcultural  chemstry 
has  been  raised  on  a  firm  foundation  of  scientific  fact,  so  that 
the  progress  that  has  been  attained  is  a  real  one  and  not  sim- 
ply an  evolution  of  error.  The  most  striking  feature  of  this 
progress  has  been  the  development  of  artificial  fertilization  of 
plants.  Practically  the  whole  system  of  commercial  fertiliza- 
tion, as  far  as  its  preparation  and  application  are  concerned,  is 
the  product  of  the  past  thirty  years.  During  that  period  the 
methods  of  pr^iparing  and  applying  the  vast  deposits  of  phos- 
phates have  been  discovered  and  elaborated.  Thirty  years 
ago  the  presence  of  natural  phosphates  in  the  United  States 
was  scarcely,  known.  At  the  present  time  it  is  known  that 
this  country  possesses  the  most  extensive  depoists  of  natural 
phosphates  in  the  world  and  the  industry  of  mining,  prepar- 
ing and  marketing  those  phosphates  has  become  an  enormous 
one.     The  service  which  chemistry  has  rendered  to  agricul- 
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ture  in  this  particular  can  scarcely  be  measured  in  dollars  and 
cents.  Not  only  is  the  present  supply  of  this  important  plant 
food,  represented  by  phosphate  deposits,  secured,  but  our  sup- 
ply for  the  future  for  an  indefinite  period  is  assured. 

In  the  same  line  immense  progress  has  been  made  in  the 
conversion  of  waste  materials  for  fertilization  purposes. 
Thirty  years  ago  the  value  of  cottonseed  was  almost  unknown, 
and  quite  so  for  fertilizing'  uses.  To-day  by  reason  of  chemi- 
cal research,  every  ton  of  cottonseed  cake  after  the  expression 
of  the  oil,  is  worth  from  fifteen  to  twenty  dollars  for  fertiliz- 
ing purposes  alone. 

In  like  manner  the  utilization  of  the  waste  products  of 
the  slaughter  house  have  resulted  in  the  greatest  benefit  to 
agriculture.  The  bones,  blood  and  refuse  material  of  all 
kinds,  with  the  exception  of  the  oil,  (which  has  no  fertilizing 
value)  are  now  carefully  preserved  and  prepared  for  utiliza- 
tion on  the  fields. 

In  this  way  not  only  is  phosphatic  plant  food  secured,  but 
also  that  much  more  important  one,  nitrogenous  plant  food. 
The  development  and  utilization  of  the  ^tash  mines  of 
Germany  have  been  practically  all  accomplished  during  the 
period  mentioned.  Unfortunately  the  only  source  of  potash 
now  known  for  commercial  purpose  as  a  fertilizer  is  the  Ger- 
man deposits.  While  geological  conditions  would  lead  us  to 
expect  similar  deposits  in  this  country,  they  have  not  yet 
been  discovered.  Fortunately  the  German  deposits  are  of 
such  magnitude  as  to  give  ample  assurance  even  in  the  far 
distant  future,  that  the  supply  of  potash  will  be  sufficient  to 
restore  the  unavoidable  losses  which  takes  place,  even  with 
the  most  careful  cultivation. 

Another  line  in  which  great  progress  has  been  made  in 
the  last  thirty  years  has  been  the  discovery  and  study  of  the 
ferments  which  exist  in  the  soil,  through  which  organic  nitro- 
genous materials  are  converted  into  forms  suitable  for  plant 
food  and  whereby  the  free  nitrogen  of  the  air  is  assimilated 
and  prepared  for  further  economical  uses.  We  now  know 
with  definiteness  the  various  steps  which  are  accomplished  in 
the  destruction  of  organic  nitrogenous  matter  in  the  soil,  and 
and  the  conversion  of  the  nitrogen  therein  contained  into  nitric 
acid,  the  assimilation  of  the  nitric  acid  by  the  plant  and  its 
evolution  into  new  organic  |forms,  composing  some  of  the 
most  important  organs  of  the  plant,  suitable  in  turn  for  the 
nutrition  of  animals.  The  progress  which  has  been  made  in 
this  direction  alone,  if  chemistry  had  done  nothing  else  for 
agriculture,  would  be  a  crowning  glory  for  chemical  science. 
In  the:manner  of  scientific  and  economical  feeding  of  ani- 
mals, chemistry  has   done  much  to  promote  the  science  of 
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agriculture.  It  has  been  demonstrated  that  there  is  a  certain 
balance  in  the  character  of  animal  food,  which  when  secured 
gives  the  greatest  efficiency  to  each  component  thereof. 
Chemical  invstigation  has  pointed  out  the  character  of  the 
ration  which  should  be  employed  for  the  various  kinds  of  do- 
mestic animals  —  for  those  engaged  in  hard  labor,  as  well  as 
for  those  simply  to  be  fattened.  It  is  not  extravagant  to  say 
that  where  the  principles  of  scientific  feeding  are  thoroughly 
understood  and  carried  out,  the  cost  of  animal  feeding,  for 
any  definite  purpose,  is  less  than  it  was  thirty  years  ago  by  at 
least  thirty  per  cent.  In  illustration  of  this  fact,  it  may  be 
said  that  in  the  preparation  of  animals  for  feeding  purposes, 
as  for  instance  in  the  case  of  a  pig,  the^  can  be  prepared  and 
placed  upon  the  market  at  a  given  weigh,  with  about  two- 
thirds  of  the  expense  which  would  have  been  necessary  to  ac- 
complish the  same  purpose  thirty  years  ago.  This  economy 
in  animal  feeding  is  therefore  one  of  enormous  magnitude 
and  value. 

In  the  principles  involved  in  the  increasing  of  soil  fertility, 
great  progress  has  also  been  made  in  the  time  mentioned. 
So  great  has  been  the  progress  in  this  line  that  thousands  of 
farms  which  had  been  abandoned  by  reason  of  sterility  are 
now  again  brought  under  cultivation  and  restored  almost  to 
their  virgin  degree  of  fertility.  The  rapid  exhaustion  of  the 
fertility  m  other  soils  has  been  checked  by  the  application  of 
the  same  principles.  It  is  now  certain  that  the  production  of 
immense  crops  can  be  continued  indefinitely,  under  the  scientific 
treatment,  which  the  progress  of  agricultural  chemical  science- 
has  developed,  without  in  any  way  impairing  or  exhausting 
the  fertility  of  the  soil.  On  the  other  hand,  it  has  been  seen 
that  the  fertility  of  a  soil  which  has  been  partially  destroyed 
is  gradually  restored  under  practically  scientific  treatment, 
while  the  fields  themselves  continue  to  give  greatly  increased 
yields.  Thus  it  is  seen  that  the  fear  which  was  formerly  en- 
tertained by  some  philosophers  of  the  final  exhaustion  of  the 
fertility  of  the  earth  and  the  destruction  of  the  human  race, 
by  the  enforcement  of  hunger  thereby,  is  entirely  groundless. 

The  progress  of  agricultural  chemistry  has  touched  every 
department  of  agricultural  science  and  the  illustrations  above 
given  are  only  some  of  the  more  important  ways  in  which  the 
beneficent  effects  of  the  progress  in  this  branch  of  investiga- 
tion have  been  manifested. 

DISRASKS  OF   PLANTS. 

Millions  of  dollars  are  lost  every  year  In  this  country 
through  snch  diseases  as  'the  rusts  and  smuts  of  cereals  and 
the  various  blights  of  fruits,  vegetables  and  other  crops.     As 
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a  restilt  of  the  investigations  by  the  Department,  many  of  the 
diseases  are  now  successfully  controlled  and  the  way  is  opened 
for  farmers  and  fruit  growers  to  greatly  increase  the  value  of 
their  crops  at  comparatively  small  expense. 

The  investigations  carried  on  in  connection  with  this 
work  lead  into  many  side  paths:  For  example,  one  of  the 
surest  way  of  overcoming  many  of  the  difficulties  met  in  the 
growth  of  plants  in  so  extensive  and  diversified  a  country  as 
this,  is  to  develop  strains  and  varieties  adapted  partiularly  to 
the  region  in  which  they  are  grown.  This  may  be  done  by 
breeding  and  selection.  For  example,  through  the  crossing 
of  a  hardy,  non-edible  orange  with  an  edible  variety  of  the 
South,  some  forms  have  been  obtained  which  it  is  believed 
will  be  resistant  to  the  freezes  which  occasionally  sweep  over 
the  southern  section  of  our  country.  If  these  varieties  prove 
to  be  all  that  we  confidently  expect,  the  growing  of  citrous 
fruits  in  the  United  States  will  receive  a  great  impetus. 

Of  more  direct  interest  to  the  people  of  the  middle  West 
and  West  is  the  work  on  the  breeding  of  cereals,  which  is  also 
carried  on  in  connection  with  the  work  on  diseases  affecting 
such  crops.  Efforts  are  being  made  to  increase  the  food  value 
of  com  by  breeding  and  already  some  interesting  results  have 
been  obtained.  The  nitrogen  contents  of  this  crop  being  va-' 
riable,  it  affords  good  opportunity  for  developing  varieties 
containing  a  hi^h  per  cent  of  this  important  material. 

There  have  recently  been  collected  from  Russia  and  oth- 
er sections  some  varieties  of  wheat  which  it  is  believed  will 
prove  of  great  value  to  various  parts  of  our  country.  These 
varieties  are  to  be  used  pincipally  as  a  basis  for  cossing  with 
some  of  OUT  well-known  sorts,  and  it  is  confidently  believed 
that  the  yield  of  many  of  the  varieties  now  grown  in  the 
8outh  can  be  materially  increased  and  at  the  same  time  forms 
developed  especially  adapted  to  many  other  sections  of  the 
country.  Great  interest  is  being  awakened  in  the  possibili- 
ties of  producing  varieties  for  certain  purposes,  such  as  for 
the  manufacture  of  macaroni,  cracket-making,  etc.  It  is  to 
accomplish  these  ends  that  this  work  is  tending,  and  at  the 
same  time  every  effort  is  being  made  to  obtain  varieties  and 
forms  which  will  be  able  to  resist  unfavorable  conditions  of 
climate  and  the  many  diseases  which  are  intimately  connected 
with  the  same. 

No  part  of  the  country  is  neglected  in  this  particular 
kind  of  work.  Investigations  are  being  made  in  the  South  for 
the  purpose  of  improving  the  many  varieties  of  cotton.  Work 
is  under  way  in  the  great  timber  belts  for  the  purpose  of  ob- 
taining accurate  knowledge  as  to  the  causes  of  loss  in  our 
valuable  timber  lands  through  diseases.     Investigations  are 
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also  bein^  conducted  in  the  cereal  work  in  the  Middle  West 
and  on  the  Pacific  Coast  extensive  operations  are  under  way 
which  have  aleady  led  to  most  valuable  results,  the  means  for 
preventing  many  of  the  serious  injuries  to  the  crops  of  that 
part  of  the  country  having  been  pointed  out  to  the  growers. 
Thus  the  work  is  constantly  tending  towards  a  better  svstem 
of  farming  — a  system  which  in  time  it  is  hoped  will  enable 
more  of  our  people  to  make  two  blades  of  grass  grow  where 
only  one  grows  now. 

EXPERIMENT   STATIONS. 

It  was  just  about  twenty-five  years  ago  when  the  first 
regular  experiment  station  was  organized  in  Connecticut.  In 
1887  there  were  17  stations  in  14  different  States.  In  that 
year  Congress  passed  what  is  known  as  the  Hatch  Act,  which 
gave  to  each  State  and  Territory  $15,000  annually  for  the 
maintenance  of  an  experiment  station,  as  a  part  of  the  agri- 
cultural college.  During  the  past  ten  years  more  than  $10,- 
000,000  have  been  spent  in  maintaining  the  stations.  Of  this 
sum  S7,000,000  were  contributed  by  the  Federal  Government 
and  $3,000,000  by  the  States.  For  the  same  period  the  agri- 
cultural products  of  the  United  States  were  valued  at  $30.- 
000,000,000.  We  have  therefore  spent  just  $1  for  every  $3000 
worth  of  product  in  an  effort  to  improve  our  agriculture  and 
increase  the  output.  These  stations  distribute  about  5,000,- 
000  copies  of  publications  annually  to  nearly  500,000  farmers. 
Separate  stations  are  su^orted  in  some  of  the  States  so  that 
the  total  number  in  the  United  States,  not  counting  branch 
stations,  of  which  there  are  a  number,  is  54.  Their  total  in- 
come for  the  year  1898  wa's  a  little  over$1.200,000. 

Among  other  work  these  stations,  especially  those  east  of 
the  Mississippi  River,  have  been  engaged  in  the  investiga- 
tion and  inspection  of  commercial  fertilizers  under  State 
laws.  In  the  State  of  New  York  over  900  brands  of  fertilizers 
were  examined  in  1898,  and  the  station  did  not  then  complete 
its  work.  In  Connecticut  the  business  amounts  to  a  million 
dollars  a  year,  while  in  Pennsylvania  it  is  estimated  at  four 
millions.  The  stations  have  done  much  to  expose  extrava- 
gant claims  for  fertilizers,  showing  that  the  advantage  of 
farm  manures,  cottonseed,  etc.,  and  instructing  farmers  how 
to  mix  their  own  fertilizers.  By  testing  varieties  of  grains, 
vegetables,  fruits,  etc..  the  stations  have  warned  farmers 
against  extravagant  claims  for  new  varieties.  Nursery  stock 
has  been  examined  for  fungus  diseases  and  insect  pests,  and 
inspections  made  of  seeds,  adulterated  foods,  dairy  products, 
butter  increasers  and  preservatives,  concentrated  feed  stuffs, 
quack  medicines  for  stock. and  hog  cholera  remedies*"  The 
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stations  have  also  exposed  frauds  ip  creamery  construction 
and  et^uipment  and  dairy' apparatus.  An  important  feature 
of  their  work  has  been  the  investigation  of  injurious  insects 
and  diseases  of  plants,  such  aS  the  rot  of  grapes,  apple  scab, 
San  Jose  scale,  gypsy  moth,  potato  rot,  potato  scab,  smuts  in 
wheat  and  other  grains.  Through  the  discovery  of  an  effec- 
tive curd  test  the  Wisconsin  station  has  provided  a  means  for 
detecting  tainted  or  defective  milk  at  cheese  factories,  a  mat- 
ter which  cansed  a  loss  of  from  5100,000  to  S200,000  each  sum- 
mer in  Wisconsin  alone.  This  station  and  the  Minnesota  sta- 
tion have  been  largely  instrumental  in  introducing  the  grow- 
ing of  rape  in  those  States  and  it  is  now  grown  on  thousands 
of  farms. 

ENTOMOLOGY. 

In  applied  entomology,  or  the  work  against  injurious  in- 
sects, the  past  thiirty  years  have, been  more  productive  of 
practical  discoveries  of  great  impqrtance  than  the  whole  pre- 
vious history  of  agriculture. 

Aside  from  the  intimate  knowledge  of  the  habits  and  life 
histories  of  our  many  insect  pests  which  has  been  gained  dur- 
ing this  period,  the  principal  factors  in  progress  have  been 
the  discovery  of  the  practical  use  of  arsenical  poisons  for  bit- 
ing insects,  the  use  of  kerosene  emulsion  for  destroying  suck- 
ing insects,  and  hydrocyanic  acid  gas  for  the  destruction  of 
scale  insects  not  only  upon  nursery  stock  but  upon  orchard 
trees,  and  the  invention,  marketing  and  practical  use  of  a 
large  number  of  mechanical  devices  for  the  distribution  of 
insecticide  mixtures,  from  the  bucket  pump  and  the  knapsack 
pump  to  the  steam  or  gasoline  engine. 

Instead  of  being  at  the  mercy  of  a  host  of  insect  foes 
whose  life  round  was  unknown,  as  was  the  case  30  years  ago, 
the  farmer  and  fruit  gower  have  now  a  fund  of  exact  informa- 
tion, not  only  as  to  the  habits  and  potential  destuctiveness  of 
nearly  every  one  of  these  kinds  of  insects,  but  as  to  the  best 
and  cheapest  mode  of  killing  them  or  preventing  their  attacks. 

This  result  has  been  brought  about  not  only  by  the  ento- 
mologfists  alone,  but  by  the  educated  aorf  practical  farmers, 
quick  to  grasp  a  suggestion  and  put  it  to  a  practical  test,  and 
quick  to  improve  upon  a  hint  derived  from  a  knowledge  of 
the  exact  life  periods  and  habits  of  their  insect  foes. 

An  important  feature  of  work  has  been  the  introduction 
of  the  Australian  ladybird  beetle  into  California  for  the  des- 
truction of  the  white  scale  and  of  the  same  insect  from  this 
country  into  South  Africa  and  Portugal  where  the  same  mar- 
velous results  were  brought  about.  An  entomological 
achievement,  which,  although  it  does  not  refer  to  the  destruc- 
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tion  of  'injurious  insects,  will  still  prove  of  lasting:  benefit  to 
Ameican  horticulture,  was  the  successful  introduction  from 
Algeria  of  the  fertiliring  insect  of  the  Mediteranean  region 
into  California  and  its  establishment  in  that  State,  which  as- 
sures the  production  of  a  commercial  fig  equal  in  quality  if  it 
does  not  surpass  the  standard  fig  of  commerce. 

FRDIT  INDUSTRY. 

The  American  fruit  industry  now  easily  surpasses  that  of 
every  other  country  in  the  world.  Prom  only  a  garden  indus- 
try it  has  broadened  into  a  commercial  undertaking  of  great 
magnitude. 

Growers  in  different  localites  are  devoting  themselves 
more  and  more  to  the  production  of  particular  kinds  of  fruit 
which  thrive  best  with  them  even  though  they  be  thousands 
of  miles  from  the  consumers  whom  they  aim  to  supply.  The 
most  notable  instances  of  this  are  the  pineapple  and  orange 
districts  of  Florida  and  the  orange  and  lemon  districts  of  Cal- 
ifornia, the  strawberry  fields  which  extend  from  Florida  all 
along  the  Atlantic  Slope  and  supply  fruit  from  January  until 
the  middle  of  July.  Successful  and  profitable  shipments  of 
peaches  are  made  from  Georgia  to  points  many  miles  away. 

An  important  factor  in  this  commercial  fruit-growing 
has  been  the  application  of  artificial  or  mechanical  refrigera- 
tion to  the  preservation  of  fruits  beyond  their  normal  period. 
There  has  been  marked  increase  both  in  the  number  of  varie- 
ties planted  and  the  area  devoted  to  fruit  culture. 

INTRODUCTION    OP  NKW  CROPS. 

One  line  of  investigation  which  has  proved  particularly 
productive  of  valuable  results  has  been  the  introduction  into 
the  United  States  of  new  crops  or  new  varieties  of  well-known 
crops,  which  have  added  greatly  to  the  productive  capacity  of 
our  present  agricultural  areas  in  localities  where  our  common 
agricultural  crops  cannot  be  grown.  In  1888  the  Department 
of  Agriculture  established  in  the  arid  region  of  Western  Kan- 
sas a  station  for  testing  crops  suited  to  the  conditions  of  that 
belt.  One  of  the  plants  thus  demonstrated  to  be  a  success 
was  Kaffir  com,  which  was  grown  last  year  in  the  State  of 
Kansas  alone  to  the  value  of  over  five  million  dollars.  The 
Department  has  imported  from  Turkestan  a  variety  of  alfalfa 
which  promises  within  the  next  decade  to  add  millions  of 
dollars  annually  to  the  forage-producing  capacity  of  the  arid 
region. 

FORBSTRV, 
At  no  time  in  our  history  has  the  interest  in  forestry  been 
so  genuine  or  wide-spead  as  at  present.     The  Goverment  has 
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Withdrawn  for  sale  nearly  47,000,000  acres  of  public  land  to  be 
lield  as  forest  reservations. 


In  1815  the  hay  product  of  this  country  is  reported  to 
have  been  12,839,141  tons.  New  York  State  alone  producing 
one-fourth  of  that  amount.  The  hay  product  in  1898  reached 
the  enormous  amount  of  66,000,000  tons.  Today  the  livestock 
of  the  country  dependent  upon  grasses  and  forage  plants  for 
their  food  supply  is  in  round  numbers  138,000,<XiO  valued  at 
nearly  $2,000,000,000.  This  increase  in  livestock  has  arisen 
not  only  through  the  opening  of  new  grazing  lands,  but 
through  improved  svstems  of  agriculture  which  have  materi- 
ally increased  the  forage  product  of  the  soil. 
THE  DAIRV  INDUSTRY. 

Progress  in  dairying  has  been  equal  to  that  in  any  other 
branch  of  agriculture.  In  1865  there  were  five  hundred  (500) 
cheese  factories  in  operation  in  the  State  of  New  York  and 
1000  ten  years  later.  In  Ohio  one  cheese  factory  was  started 
in  1861:  tn  1874  there  were  100,  and  nearly  500  in  1880.  There 
are  now  at>out  3000  in  the  whole  country  and  practically  all 
the  cheese  of  the  United  States  is  made  in  factories.  The 
same  general  plan  was  adopted  for  butter-making  and  all 
now  know  how  common  creameries  are  now  and  how  useful 
in  the  counties  where  located.  Creameries  were  first  estab- 
lished in  New  York  in  1861;  in  Ohio  in  1865;  in  Illinois  in 
1867  and  in  Iowa  in  1871.  There  are  now  seven  or  eight 
thousand  creameries  in  the  United  States  and  the  system  is 
extending  rapidly.  Not  half  of  the  butter  of  the  country  is 
yet  made  in  creameries,  but  farm  dairy  butter  is  mainly  con- 
sumed locally  so  that  the  creamery  grades  practically  control 
the  large  markets.  The  yearly  dairy  producton  of  the  Union 
is  now  estimated  as  follows: 

1,430,000,000  lbs.  of  butter,  valued  at  $257,400,000 

300,000,000  lbs.  of  cheese  valued  at  27,000,000 

2,090,000.000  gals,  of  milk,  valued  at  167,200,000 

a  grand  total  of  451,600,000 

If  the  proper  feeding  value  of  skim  milk,  butter-milk  and 
whey  are  added,  and  the  value  of  the  calves  dropped  yearly 
the  annual  aggregate  value  the  product  of  our  dairy  cows  in 
America,  is  over  $500,000,000.  This  is  a  very  conservative 
estimate  and  thought  by  some  to  be  too  much  so. 

Next  to  the  adoption  of  the  factory  associated  system, 
which  is  of  American  origin,  the  one  thing  which  during  re- 
cent years  has  given  the  greatest  impetus  to  the  dairy  indus- 
try in  this  country  is  the  introduction  of  the  mechanical 
method  of  shimming  or  separating  cream  from  milk.     The 
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centrifugal  cream  separator  made  its  first  appearance  in 
America  in  1879.  We  are  indebted  to  Europe  for  this  inven- 
tion, at  least  as  a  dairy  appliance.  It  is  the  only  instance  in 
which  dairy  invention  abroad  has  been  notably  in  advance  of 
the  United  States,  Yet  investigations  were  in  progress  con- 
temporaneously in  this  country  along  the  same  line,  and  many 
of  the  material  improvements  in  the  cream  separator  have 
since  originated  here.  The  machine  has  been  vastly  im- 
proved during  its  twenty  years  of  existence.  Besides  its 
economy  and  its  effect  upon  the  dairy  labor,  the  separator  al- 
most eliminates  the  factor  of  climate  in  a  large  part  of  dairy 
managemeot,  and,  altogether,  has  worked  a  revolution  in  the 
industry.  Although  quite  an  expensive  piece  of  machinery, 
its  adoption  has  been  so  general,  especially  among  creamer- 
ies, that  there  are  now  more  than  forty  thousand  cream  sep- 
arators in  use  in  the  United  States. 

Another  great  dairy  invention  of  the  period  is  the  popu- 
lar fat-test  for  milk,  being  a  quick  and  convenient  substitute 
for  chemical  analysis.  The  test-method  most  generally  ap- 
proved in  America  and  now  also  in  foreign  lands  is  that  which 
has  become  so  well  known  under  the  name  of  its  inventor. 
Dr.  S,  M,  Babcock,  of  Wisconsin.  This  fat-test  of  milk 
has  such  wide  application  that  it  may  fairly  be  questioned 
whether  it  is  second  to  the  cream  separator  in  advancing 
the  economies  of  dairying.  The  percentage  of  fat  being  ac- 
cepted as  the  measure  of  value  for  milk  for  nearly  all  purpos- 
es, the  Babcock  test  may  be  the  basis  for  municipal  milk 
inspection  for  fixing  the  price  of  milk  delivered  to  city  dealers, 
to  cheese  factories,  creameries  and  condenseries,  and  for  com- 
mercial settlements  between  patrons  in  co-operative  dairying 
of  any  kind.  By  this  test  also  the  dairy  farmer  may  prove 
the  quality  of  milk  from  his  different  cows  and  (with  quai^ity 
of  milk-yield  recorded),  may  fix  their  respective  value  as  dairy 
animals.  Cows  are  now  frequently  bought  and  sold  upon  the 
basis  of  the  milk-scale  and  the  Babcock  test.  With  perfect 
apparatus,  in  competent  hands,  the  accuracy  of  the  test  is 
beyond  question  and  it  is  of  the  highest  scientific  value  and 
practical  use.  It  should  be  noted  that  although  cleariy  pat- 
entable, and  offering  an  independent  income  through  a  very 
small  royalty,  this  priceless  invention  was  freely  given  to  the 
public  by  Dr.  Babcock. 

The  advent  of  the  twentieth  century  finds  the  dairy  in- 
dustry of  the  United  States  established  upon  a  plane  far 
above  the  crude  and  variable  domestic  art  of  three  or  four 
generations  ago.  The  milch  cow  itself,  upon  which  the 
whole  business  rests,  is  almost  as  much  a  machine  as  a  nat- 
ural product  and  a  very  different  creature  from  the  average 
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animal  of  the  olden  time.  Instead  of  a  few  homely  and  in- 
convenient implements  for  use  in  the  laborious  duties  of  the 
dairy,  perfected  appliances,  skillfully  devised  to  accomplish 
their  object  and  lighten  labor,  are  provided  all  along:  the  way. 
Long  rows  of  shining  tin  pans  no  longer  adorn  rural  door- 
yards.  The  factory  system  of  co-operative  or  concentrated 
manufacture  has  so  far  taken  the  place  of  home  dairying,  that 
in  entire  States  the  cheese  vat  or  press  is  as  rare  as  the  hand 
loom,  and  in  many  counties  it  is  as  hard  to  find  a  chum  as  a 
spinning  wheel. 

WEATHER   BDRBAU. 

Of  great  service  to  agriculture  has  been  the  work  of  the 
United  States  Weather  Bureau.  Its  first  and  most  important ' 
work  is  to  give  to  the  farmer  trustworthy  information  of  com- 
ing weather  changes  with  such  promptness  that  it  may  be 
utilized  in  planning  operations  for  the  period  to  which  the 
prediction  applies.  To  do  this  successfully  and  economically 
has  been  one  of  the  most  difiBcult  problems  with  which  the 
Bureau  has  had  to  contend.  In  the  earlier  years  of  the  Bu- 
reau's existence  it  had,  as  now,  accurate  foreknowledge  of 
coming  weather  changes,  but  the  means  for  rapid  dissemina- 
tion of  that  information,  of  such  immense  value  to  the  public, 
were  unsatisfactory  and  very  inadequate.  In  recent  years 
through  the  rapid  estension  of  telephone  systems,  increased 
telegraph  facilities  and  vastly  improved  postal  service,  the 
Bureau  has  been  enabled  to  place  its  weather  forecasts  before 
the  public  so  promptly  that  all  cities  and  important  towns, 
and  a  vast  number  of  the  smaller  towns  and  villages  are  now 
given  prompt  weather  service.  So  greatly  has  the  system  of 
distribution  been  extended  throughout  the  country  that  at 
this  time  there  are  issued  and  distributed  approximately 
100,000  weather  bulletins  daily,  a  large  majority  of  which 
go  into  the  smaller  towns  and  villages  for  the  benefit  of  the 
agricultural  classes. 

Besides  this  daily  distribution  the  Bureau  is  enabled  by 
its  River  and  Flood  service,  in  times  of  heavy  rains  when 
dangerous  stages  of  water  are  likely  to  occur,  to  inform  the 
sections  endangered;  and  by  its  timely  warnings  of  threaten- 
ed overflows,  it  not  infrequently  in  a  single  instance  saves  to 
the  public  more  than  the  total  annual  cost  of  its  maintenance 
for  a  period  of  years. 

A  scarcely  less  important  work  than  that  of  issuing  fore- 
casts is  the  Climate  and  Crop  service  in  which  more  than  three 
thousand  voluntary  observers  take  daily  observations  of  tem- 
perature and  record  measurements  of  rainfall,  using  instru- 
ments of  the  Government  standard.    The  observations  are  col- 
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lected  at  the  State  centers  and  utilized  in  the  preparation  of 
monthly  weather  reviews  that  are  .published  promptly  after 
the  close  of  each  month.  By  these  publications  the  climatic 
features  of  the  several  States  are  established  and  made  known 
to  the  general  public,  the  information  being  of  value  in  af- 
fording data  for  studying  the  meteorological  conditions  under 
which  crops  are  grown.  The  current  value  of  these  publica- 
tions is  not  only  material,  but  their  prospective  usefulness 
will  increase  as  the  length  of  the  records  are  extended.  There 
are  two  prominent  features  of  the  Climate  and  Crop  service 
of  the  Bureau:  The  first  has  just  been  mentioned;  the  second 
is  the  collection  and  publication  of  information  as  to  the 
effects  of  current  weather  conditions  upon  crops  during  the 
growing  season.  This  information  is  carefuliv  summarized 
by  the  expert  at  the  central  station  in  each  State,  where  a 
weekly  bulletin  is  prepared  and  given  a  wide  distribution 
through  the  press  and  otherwise,  so  that  the  farmers  may 
keep  fully  informed  as  to  the  progress  of  crops  and  farm 
work  in  all  counties.  A  summary  is  telegraphed  to  Washing- 
ton from  each  central  station  to  be  utilized  in  the  preparation 
of  the  National  Climate  and  Crop  Bulletin  issued  weekly  in 
that  city.  This  Climate  and  Crop  Service  of  the  Weather 
Bureau  should  not  be  confused  with  the  work  of  another  very 
important  part  of  the  Department,  viz.,  that  of  the  Division 
of  Statistics,  the  duties  of  which  are  wholly  distinct. 

INTERNATIONAL     DKVBLOPHENT. 

After  having  considered  the  development  of  American  ag- 
riculture it  will  be  well  to  consider  it  as  an  international  fac- 
tor. At  a  time  when  cities  and  towns  were  small  and  indus- 
trial centers  few,  each  city  could  be  provided  with  its  neces- 
sary food  by  the  surrounding  farms,  but  with  the  tendency  to 
build  great  cities  like  London,  Berlin.  Paris  and  New  York, 
it  is  a  natural  result  that  food  stuffs  must  be  transported  by 
rapid  transit  for  long  distances  in  order  to  supply  the  great 
centers  of  population. 

England  has  so  changed  from  the  agricultural  to  the  in- 
dustrial, that  London  can  no  longer  depend  upon  Great  Britain 
for  the  food  necessary  for  her  large  population,  and  hence  she 
turns  to  the  American  and  Australian  farmers  for  aid.  Cat- 
tle raised  in  Texas  and  the  West  are  killed  and  dressed  in 
the  large  abbatoirs  of  Chicago,  Omaha,  St.  Louis  and  other 
American  cities ;  they  are  rushed  to  the  ocean  "  grey- 
hounds" in  New  York  harbor  by  specially  constructed  refrig- 
erator cars  and  are  speeded  across  to  London  in  refrigerator 
space  in  less  than  eight  days.  The  American  farmer  thus 
not  only  contributes  to  the  greatness  of  his  own  country,  but 
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also  the  greatness  of  large  foreign  cities  like  London.  Ger- 
many, too,  is  rapidly  changing  from  an  agricultural  to  an  in- 
dustrial state  and  is  looking  to  this  country  for  the  food  nec- 
essary for  her  own  existence  and  development. 

Seeing  that  competition  is  constantly  growing  more  keen 
and  may  he  expected  to  increase  in  the  twentieth  century,  our 
Govenmient  has  within  the  last  few  years  sent  experts  abroad 
to  study  agricultural  conditions  in  foreign  lands,  to  protect 
our  exports,  to  find  new  markets,  to  procure  new  seeds  and  to 
act  as  scientific  assistants  in  the  diplomatic  corps. 

AGHIcnLTURAL    ASSOCIATIONS. 

Agriculture  has  been  greatly  stimulated  in  every  way 
during  ttie  past  twenty  or  thirty  years  by  the  earnest  work  of 
Granges,  Farmers'  Institutes  and  agricultural  associations, 
such  as  the  present  assembly,  and  I  believe  that  we  should 
endeavor  in  every  way  to  increase  the  organization  of  such 
associations. 

The  agricultural  interests  can  not  be  entirely  separated 
from  the  other  great  interests  of  our  country  ;  there  is  a  mu- 
tual dependence.  When  Labor  and  Capital  are  fully  em- 
ployed and  prosperous,  Agriculture  will  be  more  progressive 
than  when  opposite  conditions  prevail. 

We  must  not,  however,  lose  sight  of  the  fact  that  we 
must  give  especial  attention  to  our  own  interests.  Some  of 
the  methods  and  demands  of  both  Labor  and  Capital  are  inim- 
ical to  the  interests  of  Agriculture,  and  the  farmers  must 
make  their  power  available  for  self-preservation.  We  must 
rec<^nize  the  fact  that  neither  organized  Labor  nor  Capital 
can  be  depended  upon  to  guard  our  interests.  The  time  for 
intelligent,  united  action  on  the  pari  of  farmers  is  upon  us. 
If  we  are  neglectful  or  cowardly,  if  we  hesitate  to  act  prompt- 
ly in  our  own  interests,  we  shall  not  escape  the  penalty.  We 
must  deal  with  all  questions,  all  parties  and  all  men  in  a  waj 
that  will  show  to  all  that  intelligent  farmers  know  their 
rights  and  have  the  courage  and  ability  to  maintain  them. 
There  are  many  existing  inequalities  and  abuses  that  need 
our  immediate  attention,  but  I  shall  not  take  time  to  enumer- 
ate them.  Every  intelligent  man  knows  of  their  existence 
and  also  knows  that  the  farmers  have  the  power  to  correct 
them  if  it  is  only  made  available.  I  am  one  of  those  who 
have  always  believed  that  the  Agricultural  Giant  would  some 
day  realize  his  power  and  make  such  use  of  it  that  all  would 
learn  to  respect  his  rights  and  join  with  him  in  efforts  to  se- 
cure to  all  a  fair  reward  for  honest  toil.  I  am  not  discour- 
aged, but  I  am  just  a  little  impatient.    If  we  would  continue 
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to  prosper  and  enjoy  the  fruits  of  our  own  industry  we  must, 
gfuard  well  every  interest  of  aExiculture.  We  can  not  do  this 
without  a  thorough  organization  of  our  forces.  There  is  no 
excuse  for  delay. 
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GROWING  POTATOKS  JN  VERMONT— CLOVER  THE 
FOUNDATION. ' 

Delivered  at  Burlington,  ■  Aug.  25.  1899,  by  T.  B.  Terry,  of 
Ohio. 
To  get  the  best  results  for  a  terra  of  years  potatoes 
should  not  be  grown  oftener  than  once  in  four  years  on  the 
same  land.  Blight,  rot,  scab,  etc.,  are  more  likely  to  make  . 
trouble  where  this  crop  is  grown  continuously,  or  even  two  '. 
years  in  succession.  Where  potatoes  are  to  be  made  one  of  ' 
the  main  crops,  the  following  rotation  will  give  the  best  of 
results  :  Clbver,  corn,  potatoes,  small  grain  and  clover  sown 
with  it.  In  other  words,  divide  the  plow  land  into  four  equal 
parts  and  have  one  part  in  each  crop  every  year.  Mow  the 
clover  but  one  year.  I  know  this  is  quite  contrary  to  the  gen- 
eral practice  in  Vermont,  but  where  the  land  can  be  plowed 
readily  it  is  the  wisest  way.  Of  course,  steep  side  hills  and 
very  stony  land  must  be  managed  differently.  Put  the  stable  ■ 
manure  on  the  clover  sod  for  the  corn  ;  then  it  will  be  in  just 
the  rig'ht  condition  for  potatoes  the  following  year.  It  is  not 
well  to  use  fresh  manure  for  potatoes  ;  they  like  old,  decayed 
fertility  better.  You  will  notice  that  I  have  put  in  clover  as 
the  foundation  crop  in  the  rotation.  Do  not  leave  it  out.  Do 
not  substitute  timothy.  Timothy  feeds  on  the  soil  and  leaves 
it  poorer.  Clover  gathers  its  nitrogen  and  mineral  matter 
largely  from  the  air  and  subsoil  and  actually  makes  the  soil 
richer.  Timothy  hay  is  not  nearly  as  good  ifor  cows  giving 
milk,  for  young  growing  animals,  for  sheep,  etc.,  etc.,  as  is 
early  cut  and  well  cured  clover  hay.  And  by  cutting  clover 
twice  in  a  season  one  can  get  much  more  hay  to  the  acre  than 
he  can  from  timothy.  It  is  useless  to  say  that  clover  can  not 
be  made  to  grow  in  Vermont  any  more,  for  the  writer  saw  on 
the  farm  of  Mr.  C.  F,  Smith,  last  AugTist,  as  dry  as  was  the 
season,  the  second  crop  of  red  clover  that  would  make  about 
two  tons  of  hay  per  acre.  If  Mr.  Smith  can  make  it  grow, 
you  can  by  following  his  plan,  and  it  will  pay  you  grandly. 
Clover  sod  is  good  for  potatoes  ;  they  may  be  planted  directly 
on  it  with  the  best  of  results;  but  most  farmers  want  to  grow 
corn  and  so  I  would  put  the  com  on  the  freshly  manured  sod 
and  let  the  potatoes  follow.  At  first  it  may  be  well  to  use  a 
little  fertilizer  for  the  potatoes  and  small  grain,  particularly 
acid  phosphate  and  potash,  but  in  due  time  one  can  certainly 
get  along  with  very  little  and  perhaps  without  any,  if  all  ma- 
nure, liquid  and  solid,  is  carefully  saved.     I  particularly  urge 
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?'OU  to  make  heavy  crops  of  clover  grov  on  your  land  as  a 
oundation  for  potatoes  and  other  crops,  because  you  will  thus 
get  fertility  for  nothing  that  perhaps  novr  you  are  buying  iu 
bags.  You  will  be  able  to  produce  your  crop  cheaper  and 
thus  can  compete  with  the  farmers  in  Michigan,  Wisconsin, 
Minnesota  and  other  states,  who  are  growing  potatoes  by  the 
hundred  acres  on  land  that  is  rich  and  easily  cultivated.  To 
depend  on  purchased  fertility  largely  means  slow  starvation 
for  you  on  the  average.  You  must  learn  a  better  way.  The 
writer  speaks  from  thirty  years*  experience  in  bringing  up  a 
rundown  farm  by  growing  clover  until  it  would  prepuce  large 
crops  without  any  purchased  fertilizer.  Cultivate,  cultivate, 
cultivate. 

Your  fields  are  usually  small.  The  western  farmer  some- 
times has  one  hundred  or  two  hundred  acres  of  unbroken  po- 
tatoes. He  does  things  on  a  large  scale.  He  rarely  takes  the 
best  care  of  a  crop.  Possibly  he  may  do  as  well  getting  a 
smaller  yield  on  many  acres  as  he  is  situated  ;  but  we  won't 
talk  about  that.  You  can't  do  it;  you  must  not  try.  Your 
only  chance  lies  in  thorough  work.  You  must  work  the  soil 
over  and  over  and  over  again  before  planting;  you  must  work 
it  many  times  while  the  crop  is  growing.  You  think  perhaps 
your  soils  are  about  worn  out,  but  they  are  not.  There  are 
probably  fifteen  tons,  or  more,  of  plant  food — nitrogen,  phos- 
phoric acid  and  potash— in  an  average  acre  of  Vermont  plow 
land,  within  one  foot  of  the  surface.  Your  plants  do  not  get 
this  food  because  it  is  locked  up,  or  unavailable.  Nature 
makes  very  little  available  each  year.  Old-fashioned  methods 
of  tillage  do  not  help  her  much.  To  plow  the  ground  and 
harrow  it  over  and  plant  potatoes  and  cultivate  them  three  or 
four  times  is  not  enough.  Work  the  ground  over  and  over, 
deeply  and  thoroughly.  Make  it  very  fine  when  quite  dry. 
Begin  to  harrow  with  a  smoothing  harrow  as  soon  as  the  crop 
is  planted.  Go  over  them  three  or  four  times  before  they 
come  up.  Then  use  a  weeder  and  cultivator,  and  later  a  cul- 
tivator alone,  twelve  or  fifteen  times  or  more.  Then  vou  are 
unlocking  some  of  that  plant  food  for  the  crop.  If  the  tillage 
is  properly  done,  it  will  cost  you  much  less  than  purchased 
fertilizer.  You  will  not  only  be  helping  the  potato  crop,  or 
corn  crop,  that  you  put  this  tillage  on,  but  the  small  grain 
crop  following  and  the  clover  will  be  better.  However,  the 
best  results  in  liberating  plant  food  will  not  come  on  land 
that  is  deficient  in  humus,  or  decaying  vegetable  matter  in 
the  soil.  Grow  clover  to  get  vegetable  matter  to  plow  under, 
roots  and  stubble.  Feed  out  the  clover  and  corn  and  straw 
and  purchased  grain,  and  save  all  manure  and  return  to  the 
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land ;  then  work  it  and  work  it  and  you  can  increase  your 
crops. 

You  want  to  learn  to  do  this  work  fast  or  you  may  get 
left  behind.  A  western  farmer  thinks  nothing  of  driving  four 
or  five  horses  that  are  drawing  a  wide  disk  harrow,  and  lead- 
ing three  more  that  are  drawing  a  smoothing  harrow  behind. 
You  must  learn  as  far  as  practicable  to  make  your  fields  larg- 
er and  drive  more  horses,  and  get  more  work  done  per  man,  if 
you  want  to  keep  up.  Let  the  first  cultivation  of  potatoes  and 
com  be  deep,  very  deep;  in  fact,  you  may  well  go  over  them 
the  second  time  within  four  or  fave  days,  very  deep  ;  then  let 
all  the  work  be  shallow,  not  more  than  two  inches  deep.  The 
roots  come  together  between  the  rows  before  the  potatoes  are 
six  inches  high,  on  good  ground.  They  do  not  grow  down, 
but  out  horizontally.  If  you  cut  them  off,  the  plant  must 
grow  them  over  again.  If  it  is  dry  weather  this  means  decid- 
ed loss.  Again,  it  makes  a  difference  when  you  cultivate. 
You  may  go  over  a  field  once  in  five  days  and  not  get  the  best 
results  unless  you  select  just  the  right  days.  The  ground 
should  never  be  left  to  dry  up  and  crust  over  after  a  rain, 
from  the  time  it  is  placed  in  the  spring  until  the  tops  of  pota- 
toes cover  the  land.  Harrow  or  use  a  weeder  after  every  rain, 
as  soon  as  the  land  is  dry  enough  to  go  on  to.  Later,  culti- 
vate in  the  same  way.  If  it  is  a  d^  time  cultivate  again 
within  a  week  any  way,  not  waiting  for  a  rain.  Keep  the 
surface  stirred  and  loose,  as  it  makes  a  mulch  that  checks  the 
evaporation  of  water.  The  soil  and  subsoil  are  full  of  water 
in  the  spring;  with  care  along  this  line  y9U  can  'save  hundreds 
of  tons  of  water  from  going  up  into  "fche  air^save  it  for  your 
crop.  And  always  remember  that  in.  a  dry  time  the  finer  you 
can  make  the  surface  you  stir  with  the  cultivator,  the  better 
mulch  it  makes.  We  attach  a  board  at  the  rear  of  the  culti- 
vator in  such  a  time,  to  drag  on  the  ground  and  rub  the  sur- 
face fine.  With  the  shallow  work  spoken  of  above,  you  need 
not  stop  working  potatoes  at  blossoming  time,  but  may  con- 
tinue as  long  as  a  horse  can  get  through.  Narrow  the  culti- 
vator as  the  season  advances  and  you  will  do  only  good  and 
no  harm.  You  will  keep  weeds  down,  check  evaporation  and 
liberate  plant  food  up  to  the  last  minute.  In  a  very  dry  sea- 
son, when  the  tops  did  not  get  too  large,  I  have  cultivated 
until  the  crop  died. 

Now,  good  friends,  I  am  not  giving  you  some  idle  theory, 
but  the  result  of  many  years  of  experience.  We  have  made 
thousands  and  thousands  of  dollars  by  carrying  out  just  what 
I  have  told  you  above.  We  have  grown  potatoes  at  small  cost 
and  realized  verj  large  profits.  Of  course  I  cannot  go  all 
over  the  subject  in  an  article  of  this  kind  ;   it  takes  a  book  to 
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do  that ;  but  I  have  given  you,  free  ^atis,  the  great  founda- 
tion of  our  success — "clover  and  tillage."  Very  briefly  I 
might  add,  don't  let  your  seed  sprout  at  all  until  after  it  is  in  ' 
the  ground,  for  main  crop.  Don't  use  any  potatoes  for  plant- 
ing except  ripe,  sound,  perfect  ones  of  good  merchantable  size. 
Treat  alt  seed  for  scale;  spray  if  you  are  troubled  with  blight. 
By  the  way,  I  saw  a  western  wheel  cultivator  with  a  sprayer 
attached  that  the  driver  used  to  spray  a  row  at  the  same  time 
he  was  cultivating  it.  You  will  have  to  stir  yourselves  to 
compete  with  these  fellows,  but  a  Yankee  should  be  able  to 
get  ahead  of  them.  Find  what  will  do  best  on  your  soil  and 
then  do  not  grow  more  than  one  or  two  kinds.  Straight 
goods  sell  better  than  mixed.  Don't  let  any  light  get  to  your 
potatoes  for  a  minute  that  yon  can  helpi  from  the  time  they 
are  dug  until  they  are  eaten.  Don't  let  light  get  to  them  in 
the  soil  ;  it  makes  them  yellow  inside,  if  not  green.  For  this 
reason,  and  to  avoid  injuring  roots,  we  have  always  gown 
them  in  drills  and  without  hilling.  With  the  weeder  and 
harrow  they  can  be  kept  clean  just  as  cheaply.  If  you  grow 
potatoes  on  a  large  scale  get  a  Robins  planter  and  a  Hoover 
digger.  If  the  land  is  not  over  steep,  side  hill,  or  too  stony, 
and  the  potatoes  are  ripe  and  sound  when  dug,  the  Hoover 
will  do  nice  work;  but  we  use  four  horses  on  it.  It  is  all  iron 
and  not  suitable  for  digging  green  potatoes,  of  course.  We 
find  bushel  boxes  very  nice  to  pick  up  in,  using  them  by  the 
hundred.  They  are  made  of  light  wood  and  are  16x13x13 
inches  inside,  with  finger  holes  in  the  ends.  You  can  buy 
them,  in  the  flat  cheaply,  of  the  A.  I.  Root  Co..  Medina,  O.  In  a 
small  way,  plow  out  furrows  four  inches  deep  for  planting, 
and  plow  back.  We  cut  seed  mostly  to  one  eye,  but  it  is 
prime,  sound  seed,  and  the  soil  is  rich  and  culture  high.  Use 
more  seed  for  less  favorable  conditions.  Drill  culture  and 
light  seeding  gives  us  a  crop  more  uniform  in  size. 
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VERMONT'S  INTEREST  IN  FORESTRY. 

Delivered  at  Vernoa,  Jan.  IS,  by  Ernest  Hitchcock,  of  Pitts- 
ford. 
The  past  twenty  years  have  seen  a  very  rapid  increase  in 
the  public  interesj  in  the  subject  of  forestry  in  this  country. 
Popular  misapprehension  as  to  the  objects  and  methods  of 
forestry  have  been  to  some  extent  dissipated.  Appreciation 
of  the  importance,  if  not  the  absolute  necessity,  of  the  appli- 
cation of  its  principles  to  the  treatment  of  our  forest  and 
waste  lands  has  become  widespread.  Gradually  the  truth  is 
becoming  known  that  forestry  is  a  practical  thing  in  its  ap- 
plication to  the  conditions  existing  in  this  country.  Preju- 
dices arising  from  the  mistaken  idea  that  the  advocates  of  for- 
estry in  America  contemplated  the  adoption  without  cha;ige 
of  the  expensive  and  complicated  European  system  are  disap- 
pearing. It  cannot  be  too  often  or  too  emphatically  stated  that 
forestry  does  not  aim  at  the  creation  of  a  vast  park  system. 
Forestry  is  not  landscape  gardening.  Its  aim  is  the  direct 
promotion  of  the  material,  pecuniary  interests  of  the  people. 

The  continued  existence  of  our  forest  area  in  proper  pro- 
portions is  necessary, 

1st.     As  a  source  of  wood  and  timber, 

2d.     To  protect  water  supply. 

(a)  To  maintain  rivers  and  steams. 

(b)  To  supply  moisture  to  crops  and  pastures. 
3d.     Because  of  its  effect  on  climate. 

Anything  like  a  complete  outline  of  the  subject  of  fores- 
try, to  say  nothing  of  a  discussion,  is  of  course  utterly  out  of 
the  question  within  the  limits  here  available,  I  purpose  only 
a  few  suggestions  as  to  how  we  Vermonters  are  specially 
interested  in  this  subject.  Our  interests  are  not  small.  We 
have  nearly  six  million  acres  of  land  in  Vermont,  of  which 
forty-five  per  cent,  is  said  to  be  improved,  forty-two  per  cent, 
forest  and  thirteen  per  cent,  waste.  My  judgment  is  that  our 
actual  waste  land  enormously  exceeds  this  proportion.  We 
have  in  this  state  nearly  as  manysawmills  as  the  state  of  Maine 
the  great  lumber  state  of  the  east,  and  their  capacity  is  about 
five-eighths  as  great.  Our  lumber  interests  exceed  those  of  each 
of  the  other  New  England  states  except  Maine.  It  is  obvious 
therefore,  that  this  interest  is  sufficiently  great  to  deserve 
attention. 

It  is,  perhaps,  a  question  whether  we  suffer  sufficiently 
from  forest  fires  to  make  legislation  desirable  on  this  subject, 
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In  some  sections  of  oar  country  the  g:Teat  qnestkni  (rf  focea- 

try  is  protection  against  fires.  The  damage  done  by  these 
forest  fires  is  almost  incalculable.  In  single  years,  areas  have 
been  burned  over  in  the  United  States  double  in  size  the 
whole  state  of  Vermont.  It  is  obvious,  of  course,  that  in 
comparison  with  Michigan,  Wisconsin,  Minnesota  and  other 
portions  of  the  country  Vermont's  suffering  from  forest  fires 
are  small.  Nevertheless  much  damage  is  done  even  in  our 
small  and  broken  state.  Whether  any  means  can  be  devised 
to  prevent  this  injury  without  creating  too  complicated  govern- 
ment machinery  is  a  question  I  will  not  attempt  to  answer. 
In  any  case,  the  public  should  be  educated  on  the  subject. 
Individuals  should  appreciate  the  importance  of  keeping  fires 
properly  set  under  control  and  that  none  be  lighted  when 
there  is  danger  of  their  escaping  from  control. 

We  often  hear  it  stated  that  our  forest  area  in  Vermont 
is  increasing,  that  we  are  not  using  our  timber  as  fast  as  it 
grows.  The  two  statements  are  by  no  means  equivalent. 
The  former  statement  is  quite  probably  true.  The  latter  I 
seriously  question.  Even  were  both  true  it  by  no  means  fol- 
lows that,  as  sc»netimes  seems  to  be  implied,  we  can  safely 
leave  the  forestry  problem  in  this  state  to  take  care  of  itself. 
The  truth  probably  is  that  our  forest  area  is  not  rapidly 
changing  in  amount  but  that  the  character  of  the  forest 
cover,  its  economic  value,  is  rapidly  deteriorating.  Instead 
of  being  covered  with  valuable  timber,  much  of  it  is  mere 
"  scrub  "  of  a  character  which  never  will  be  valuable  as  tim- 
ber. Nevertheless  this  scrub  has  its  value  and  an  important 
one.  I  think  it  may  be  safely  stated  that  Vermont  has  not 
the  absolutely  vital  interest  in  forestry  which  some  localities 
have.  I  do  not  believe  Vermont  is  in  any  danger  of  becom- 
ing a  barren  waste,  barren  and  depopulated,  as  have  some 
localities  from  the  destruction  of  their  forest  cover.  The 
head  waters  of  our  streams,  the  slopes  of  our  mountains  are 
still  largely  protected  by  some  sort  of  forest  cover.  The  trou- 
ble is,  however,  that  our  children  and  children's  children  will 
look  in  vain  to  these  sources  for  the  supply  of  pine  and  spruce 
our  fathers  found.  Nor  is  this  of  slight  importance.  Our 
purchases  of  lumber  from  outside  will  not  only  be  greater,  but 
it  seems  more  than  probable  that  the  price  will  be  enormously 
increased.  It  is  difficult  to  see  how  this  country  is  to  escape 
a  timber  famine.  A  few  facts  only  can  be  cited.  Of  pine, 
our  most  important  timber  tree,  the  original  supply  is  esti- 
mated at  seven  hundred  billion  feet.  We  have  now  left  of 
this  only  one  hundred  ten  billion  feet.  Of  all  the  coniferous 
timber  trees  in  the  United  States,  we  have  now  left  but  about 
thirty  years'  supply.    The  east  has  only  about  a  fifteen  years' 
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snpplj.  The  pine  of  the  east  has  been  practicall;  exhausted. 
Within  the  past  few  years  the  lumber  industry  of  Maine  has 
cfaangfed  from  pine  to  spruce.  The  United  States  uses  an- 
nnaUy  the  annual  growth  of  one  billion  acres  of  well  cared 
for  forest  land.  Chtr  actual  resources  are  less  than  one-half 
that  number  of  acres,  ill  cared  for.  In  view  of  these  facts, 
would  it  not  be  the  part  of  wisdom  for  Vermonters  to  handle 
their  timber  supply  economically,  with  a  thougfbt  for  tomor- 
row as  well  as  for  today  ?  At  present,  thousands  of  acres  of 
young  spruce  and  pine  are  being  cut  just  at  the  time  when 
they  are  increasing  in  quality  and  quantity  most  rapidly. 
Other  timber,  which  is  ready  for  cutting,  is  being  so  handled 
that  the  land  is  left  practically  a  waste,  instead  of  being  left 
in  conditions  to  reproduce  another  crop  of  valuable  timber. 
To  what  extent,  if  any,  the  state  should  undertake  to  regu- 
late the  manner  in  which  private  owners  handle  their  timber 
tracts  is  too  complicated  a  question  to  discuss  here.  The 
federal  government  is  attempting  something  in  this  direc- 
tion, not  of  course  by  force,  but  in  the  way  of  furnishing  ad- 
vice and  working  plans  to  owners  of  timber  tracts  who  wish 
to  handle  their  property  in  an  economical  manner.  If  this 
state,  for  instance,  could  prevent  the  cutting,  for  commerical 
purposes  (unle^ desirable  for  thinning  or  clearing  land),  of  all 
pine  and  spruce  less  than  ten  inches  in  diameter,  it  would 
confer  an  enormous  benefit  on  the  next  generation.  It  would 
not  only  preserve  the  individual  trees,  but  also  would  insure 
the  preservation  of  enough  seed  trees  to  reseed  the  areas  cut 
over  to  valuable  kinds  of  timber. 

There  are  many  individual  fanners  in  Vermont  also  who. 
I  think,  can  afford  to  take  a  practical  interest  in  various 
phases  of  this  subject  of  forestry.  It  is  probably  of  little  use 
to  urge  fanners  to  plant  forests  as  a  crop  to  any  great  extent, 
although  there  is  no  doubt  that  in  the  end  it  would  prove  the 
most  profitable  crop  that  can  be  raised  on  many  tracts  of  land. 
When  so  few  care  to  plant  orchards  and  wait  a  dozen  years 
for  their  reward,  still  less  wilt  plant  pines  and  wait  fifty  or  a 
hundred  years. 

The  following  points  are,  I  think,  worthy  of  consideration 
by  many  farmers  of  the  state  who  own  no  extensive  timber 
tracts  and  who  are  not  interested  as  lumbermen. 

1.  The  economical  handling  of  the  farm  wood  lot.  Two 
things  are  to  be  chiefly  considered  ;  one  is  to  cut  first  such 
timber  as  has  reached  its  prime,  leaving  by  preference  such  as 
is  still  growing  vigorously  ;  the  other  is  to  cut  in  such  a  way 
that  the  tract  cleared  each  year  will  be  readily  reseeded  by 
trees  of  desirable  sorts  left  standing. 

2.  The  planting  of  waste  places  on  the  farm. 


byGoogIc 


64  VERMONT  AGRICULTURAL  BEPORT. 

(a)  As  a  crop.  :  ■    ■    , 

,   (b)  To  improve  pastures. 

(c)  To  improve  tillable  lands. 

(d)  As  windbreaks. 

(e)  To  prevent  frost. 

(f)  To  prevent  erosion  and  gullying, 

(g)  To  conserve  moisture. 

A  few  further  words  may  be  admissible  in  explanation  of 
some  of  these  points.  As  already  stated,  I  do  not  look  to  see 
much  done  by  individuals  at  present  in  the  way  of  the  plant- 
ing of  forests  simply  as  a  crop.  Whether  it  is  not  time  for 
our  state  to  take  its  place  with  other  progressive  states  in  the 
acquirement  of  waste  lands  and  in  their  reforestation  is  an- 
other question. 

One  of  the  most  discouraging  features  of  our  Vermont 
agriculture  is  the  condition  of  our  pastures.  Portions  of  a 
great  many  of  them  are  practically  worthless.  The  steep  hill- 
sides have  been  beaten  upon  by  wind  and  storm  and  washed 
by  the  rains  until  no  valuable  grass  grows  on  them.  The 
rain  that  falls  on  them  washes  off  at  once  ;  the  eluble  fer- 
tility is  gone.  They  are  too  steep,  rocky  and  inaccessible  to 
render  tillage  and  fertilizing  profitable.  I  know  of  no  way  in 
which  they  can  be  profitably  reclaimed.  Now  if  the  hilltops 
and  upper  slopes  could  be  covered  with  forest,  I  believe  two 
ends  would  be  served.  Valuable  timber  could  be  produced 
and  the  soil  renovated.  The  lower  portions  would  also  be 
improved,  through  the  conservation  of  moisture  by  the  forest 
.  cover.  Erosion  and  gullying  would  be  stopped  ;  the  melting 
of  the  snow  in  the  spring  would  be  delayed  and  more  of  its 
moisture  rendered  available.  Every  rain 'that  came  would, 
instead  of  rapidly  running  off  on  the  surface,  be  retained  by 
the  soil  cover  under  the  trees,  soak  into  the  ground  and  grad- 
ually percolate  beneath  the  surface  and  be  available  to  supply 
needed  moisture  to  vegetation  lower  down. 

In  many  places,  on  many  farms,  a  windbreak  would  have , 
an  extremely  beneficial  effect.  It  has  been  found  a  valuable 
protection  to  many  orchards.  It  would  also  operate  to  pre- 
vent the  loss  of  much  moisture.  Nothing  dries  up  land  more 
than  the  passage  of  the  air  currents  over  it.  It  has  been 
said  that  a  windbreak  protects  a  rod  of  land  for  each  foot  of 
its  height.  So  it  will  be  seen  that  if  properly  located  its  in- 
fluence is  quite  extensive. 

Little  can  be  said  here  as  to  the  kinds  of  trees  to  plant 
or  the  methods  of  planting.  The  white  pine  is  easily  the 
monarch  of  our  trees.  It  is  in  forestry  what  the  corn  plant 
is  in  our  agriculture.  It  is  hardy,  does  well  on  most  soils  and 
its  rate  of  growth  is  good,  though  of  course  it  varies  greatly. 
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Trees  forty  years  of  age  run  from  six  to  eighteen  inches  in 
diameter.  An  acre  of  pine  frequently  grows  50,000  feet  of 
lumber,  board  measure,  in  fifty  years,  one-half  that  more 
often,  however.  £ven  the  smaller  rate  of  growth,  and  at 
present  prices,  would  return  good  interest  on  the  investment, 
and  prices  are  practically  certain  to  advance. 

Spruce  is  a  good  second  of  our  coniferous  trees  and  the 
progress  of  the  paper  pulp  industry  threatens  to  soon  render 
It  as  rare  as  pine.  The  ready  market  we  are  now  finding  in 
many  localities  for  poplar  and  white  birch,  trees  we  have  been 
accustomed  to  regard  as  inferior,  suggests  that  ther  might 
constitute  a  valuable  part  of  some  plantation.  Their  rapid 
growth  is  a  strong  point  in  their  favor. 

On  some  barren  knolls  the  main  question  may  be  at  first 
of  what  sort  can  a  stand  be  obtained.  Our  common  locust,  in 
spite  of  the  contempt  in  which  it  is  often  held,  may  be  useful 
in  such  places.     It  has  a  high  value  as  posts. 

In  general  every  plantation  should  consist  of  several: 
kinds  of  trees,  which  should  be  chosen  with  reference  to  their 
adaptability  to  the  location,  the  object  in  view,  and  to  each 
other.  The  best  advice  I  can  give  is  to  study  the  matter 
carefully  before  starting  a  plantation.  Assistance  can  be  ob- 
tained gratis  from  the  Division  of  Forestry,  Department  of 
Ag'riculture,  at  Washington. 

Since  1886  the  annual  reports  of  the  Secretary  of  Agri- 
culture, known  since  1894  as  Year  Books,  have  contained  a 
large  amount  of  valuable  material  on  this  subject. 

The  following  are  perhaps  worth  special  reference:  Tree 
Planting  in  Waste  Places  on  the  Farm  ;  Year  Book,  18%,  p. 
323.  Relation  of  Forests  to  the  Farm  ;  Year  Book,  1895,  p. 
333.  Forestry  for  Farmers  ;  Year  Book,  1894,  p.  461.  Var- 
ious other  bulletins,  circulars,  etc.,  on  this  subject  have  been 
issued  by  the  department  from  time  to  time,  some  of  great 
value,  but  there  is  so  much  uncertainty  about  the  readers  be- 
ing able  to  secure  them  that  it  is  hardly  worth  while  to  refer 
to  them. 
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COMMERCIAL  APPLE  GROWING  IN  VERMONT. 
By  T.  L.  Kinney  and  F.  A.  Waugh. 

Most  persons  in  Vermont  look  upon  apple  growincr  as  one 
of  the  smallest  incidents  of  farming.  They  think  it  is  all 
very  well  to  have  some  apples  for  the  family  to  eat,  providing 
it  does  not  require  too  much  work  to  grow  the  fruit.  But  as 
for  planting  an  orchard  and  attending  to  it  as  to  any  other 
business,  with  a  view  to  making  a  profit  from  it,  they  know 
nothing  about  it. 

Nevertheless  commercial  apple  culture  in  this  state  is  not 
an  idle  dream.  It  is  a  practical  fact.  There  are  a  number  of 
bearing  orchards,  ranging  in  size  from  five  to  twenty  acres  or 
more,  which  yield  their  owners  a  handsome  profit.  Merely 
as  one  example  we  may  mention  the  orchard  of  the  late  H.  D. 
Allen  at  South  Hero.  In  1899  this  orchard,  of  about  14  acres, 
produced  a  fair  crop  of  apples,  due  to  good  culture,  and  in 
spite  of  the  "off  year."  Mrs.  Allen  sold  the  seconds  and 
some  of  the  other  apples  at  the  house,  to  the  amount  of  about 
$700.  She  then  shipped  the  best  apples  to  New  York  in 
March,  1900,  where  they  all  sold  at  an  average  of  S5.22  a  bar- 
rel. Some  of  the  best  —  extra  select  Spies — brought  £8,  $9 
and  *10  a  barrel.  The  entire  carload  sold  for  $848.25,  which 
after  deducting  freight,  cartage  and  commission,  left  £713.40 
net.  Adding  this  to  the  S700  received  for  apples  sold  at  home 
and  we  have  a  net  income  of  $1,400  in  an  on  year  for  fourteen 
acres  of  land  I 

If  there  is  any  other  line  of  farming  in  the  state  of  Ver- 
mont which  pays  equal  profits,  we  have  failed  to  hear  of  it, 

In  1896,  the  year  of  over-production,  when  the  apple  mar- 
kets  were  glutted,  this  same  orchard  yielded  a  handsome 
profit,  though  not  then  in  full  bearing.  That  year  Mr.  Allen 
shipped  562  barrels  to  New  York,  which  sold  for  $1,273.52, 
bringing  a  net  return  of  $971.45.  We  do  not  have  a  record  of 
the  apples  sold  at  home  for  that  year,  but  there  were  certain- 
ly enough  to  bring  the  net  returns  safely  above  the  £1,000 
mark. 

Knowing  this  orchard  intimately  as  we  do,  and  basing 
our  opinion  on  what  it  has  already  done,  we  think  it  a  very 
conservative  estimate  to  say  that  it  will,  with  proper  care, 
return  an  average  net  profit  of  over  $50  an  acre  each  year  for 
many  years  to  come. 

Several  other  orchards  in  the  state  could  show  records  al- 
most equally  good. 
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With  these  facts  in  view  we  feel  that  many  more  farm 
owners  in  Vermont  ought  to  t)ecome  interested  in  the  cultiva- 
tion of  this  noblest  of  all  fruits  —  the  apple. 
LOCATION   AND  SOIL. 

Grand  Isle  county  is  undoubtedly  the  most  famous  lo- 
cality in  Vermont  for  the  production  of  apples.  Other  parts 
of  the  Champlain  valley,  especially  in  Addison  and  Chitten- 
den counties,  are  known  to  gtow  j^ood  apples;  but  aside  from 
these  the  commercial  orchards  are  few  and  far-scattered. 
There  is  an  opinion  prevalent,  both  in  Grand  Isle  county  and 
in  other  parts  of  the  state,  that  the  surrounding  waters  of 
Lake  Champlain  give  this  county  a  great  advantage  over  oth- 
er localities  in  the  production  of  fruit. .  In  our  opinion  this 
advantage  has  been  greatly  exaggerated,  if  it  be  not,  indeed, 
wholly  imaginary. 

On  the  other  hand,  much  of  the  fanning  land  of  Grand 
Isle  county  possesses  a  rich,  porous,  gravelly,  deep,  well- 
drained  soil,  most  admirably  adapted  to  the  growth  of  the 
apple  tree.  All  the  successful  orchards  of  the  islands  are  on 
such  soils.  There  are  other  spots  in  the  county,  as  for  exam- 
ple the  southeast  comer  of  Isle  LaMotte,  where  apples  entire- 
ly refuse  to  grow,  in  spite  of  the  proximity  to  the  lake.  Out- 
side Grand  Isle  county  one  still  finds  the  best  orchards  on  the 
same  kind  of  soil.  The  famous  orchard  of  Dr.  T.  H.  Hoskins 
in  Derby  has  the  same  kind  of  soil,  and  was,  a  short  time  ago, 
one  of  the  thriftiest  and  best  plantations  in  Vermont.  It 
could  not  owe  its  prosperity  to  any  body  of  water  ;  but  it  was 
built  on  the  right  kind  of  soil. 

For  these  reasons  we  are  led  to  recommend  deep,  well- 
drained,  rather  gravelly  soils  for  apples,  in  this  state.  And 
we  would  say  to  anyone  who  has  such  soil,  "Go  ahead  and 
plant  it  to  apple  trees,  no  matter  what  part  of  the  state  you 
live  in.  You  stand  as  good  a  chance  of  success  as  anybody." 
VARIETIES. 

In  starting  into  the  apple  business  the  first  question  is 
naturally  the  selection  of  varieties.  There  are  a  great  many 
different  sorts  to  be  had  of  the  nurserymen,  but  only  a  few  of 
them  are  successful  when  grown  for  the  market  in  this  state. 
A  canvass  of  Grand  Isle  county,  made  in  1896,  showed  the 
following  to  be  favorites  at  that  time  :  Northern  Spy,  Rhode 
Island  Greening,  Baldwin,  Fameuse.  Tolman  Sweet,  Pound 
Sweet,  Golden  Russet,  Ben  Davis,  Bellflower  and  Arctic.  The 
sweet  apples  have  been  so  badly  attacked  by  the  apple  maggot 
of  late  that  they  would  probably  now  be  ommitted  from  the 
list.  This  list  might  be  improved,  perhaps  ;  but  it  is  fairly 
representative  of  the  varieties  now  grown  in  the  islands. 
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In  Bulletin  74  of  the  Vermont  Experiment  Station,  issued 
in  December,  1899,  the  following  varieties  of  winter  apples 
are  recommended  for  the  home  garden  :  King,  Spitzenburgh, 
Spy,  Rhode  Island  Greening,  Baldwin,  Arctic,  Golden  Russet, 
Hubbardston,  Seek-no-further,  Belleflower,  Tolman.  Several 
of  these  are  also  good  commercial  varieties.  To  them  should 
be  added  Mcintosh  and  Fameuse,  both  late  fall  apples,  but 
often  among  the  most  profitable  market  varieties.  In  general 
only  late  keeping  -winter  varieties  should  be  planted  for 
market. 

For  the  colder  parts  of  the  state  more  hardy  varieties  are 
reqnired.  The  best  experience  now  available  shows  that 
confidence  may  be  placed  in  the  following  :  Longfield,  Fa- 
meuse, Mcintosh,  Wealthy,  Scott  Winter,  Pewaukee,  Wagener 
and  Arctic* 

HOW  TO  GET  TREES. 

The  farmer  ordinarily  buys  his  trees  of  the  fruit  tree 
agent.  He  pays  an  exorbitant  price,  often  gets  second  or 
third  class  stodi,  and  many  times  it  is  not  true  to  name. 
Usually  the  best  way  is  to  order  trees  direct  from  a  responsi- 
ble nurseryman.  In  the  last  few  years  there  have  been  quan- 
tities of  first  class  apple  trees  sold  to  planters  in  Vermont  at 
$25,  $20.  $18.  $15  and  even  as  low  as  $14  a  hundred.  About 
$15  to  $20  may  be  looked  on  as  a  fair  price  for  trees  of  stand- 
ard varieties,  though  all  nursery  stock  has  advanced  strongly 
within  the  last  year.  If  one  does  not  know  a  reliable  nursery 
to  buy  of  he  should  ask  advice  of  someone  who  does  know. 
We  Iniow  of  several. 


Trees  may  be  planted  either  in  spring  or  in  fall.  In  gen- 
eral we  prefer  spring  planting. 

Most  apple  orchards  have  the  trees  set  too  close  together. 
Two  rods  each  way  is  as  close  as  any  varieties  should  ever  be 
set,  and  40  feet  is  better,  especially  for  large  growing  sorts. 
Trees  are  sometimes  set  close  with  the  idea  of  cutting  out  al- 
ternate trees  later  ;  but  we  have  never  known  this  to  be  done 
successfully.     Usually  the  thinning  out  is  neglected. 

COLTrvATING. 

It  used  to  be  a  question  for  argument  as  to  whether  it 

was  best  to  keep  an  orchard  cultivated  or  seed  it  down  to 

grass.      This  question  is  no  longer  open.     It  has  positively 

been  decided  that  a  man  who  expects  to  make  money  out  of 

,a«  also  Vt.  Experiment  Sladon  Bol.  74,  p.  93;  »od  Bui,  Si, 
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his  orchard  in  this  country  must  give  it  good  cultivation  every 
year. 

The  method  generally  found  most  successful  may  be 
briefly  outlined  as  follows  :  Plow  the  ground  in  the  spring 
just  as  soon  as  it  is  dry  enough  to  work.  Make  this  plowing 
as  thorough  as  circumstances  will  permit.  Even  if  some 
good-sized  roots  are  cut  or  torn  at  first  no  special  damage  will 
be  done;  and  if  an  orchard  is  kept  well  worked  roots  will  not 
for  m  near  the  surface.  After  the  first  cultivation  with  the 
plOTv  the  ground  should  be  frequently  worked  with  a  sharp 
harrow  or  similar  tool.  These  cultivations  should  follow  one 
another  about  once  in  ten  days  or  two  weeks,  depending 
somewhat  on  the  weather.  The  drier  the  weather  the  oftener 
the  ground  should  be  worked.  This  soitof  surface  cultiva- 
tion should  continue  till  the  first  to  the  middle  of  July,  when 
the  ground  should  be  sown  to  some  sort  of  cover  crop.  A 
"cover  crop"  is  any  sort  of  catch  crop  intended  to  cover  the 
ground  during  winter  and  to  t>e  turned  under  the  following 
spring.  The  best  crops  are  clover,  rye,  peas  or  peas  with 
buckwheat. 

FERTILIZING. 

An  orchard  ought  to  have  some  fertilizer,  just  the  same 
as  any  other  crop.  Barnyard  manure  ought  to  be  given  once 
in  a  while  —  more  often  on  sandy  lands  and  those  which  have 
not  enough  life  in  them.  On  ordinary  lands  a  good  dressing 
of  barnyard  manure,  say  fifty  loads  to  the  acre,  every  fourth 
year,  will  be  fair  treatment. 

Muck,  which  is  found  in  quantity  and  sometimes  in  ex-  1  ■ 
lent  quality,  in  various  parts  of  the  state,  may  be  advantage- 
ously applied  to  apple  trees.  The  amount  will  depend  on  the 
land  and  the  quality  of  the  muck. 

Amongst  commercial  fertilizers  we  would  especially  rec- 
ommend muriate  of  potash,  ground  bone  and  acid  phosphate. 
If  desired  these  may  be  bought  in  mixture;  but  it  is  better  to 
buy  them  separately  and  mix  them  at  home.  They  may  be 
mixed  in  equal  quantities,  and  should  be  applied  annually. 
We  think  that  about  a  half  ton  of  this  mixture  to  the  acre 
annually  would  be  about  right  for  a  bearing  orchard,  though 
this  opinion  is  not  founded  upon  such  exact  observation  as  we 
might  wish. 

pRDNrac 

Pruning  should  commence  when  the  tree  is  first  set  in  the 

orchard,  and  continued  from  year  to  year  as  long  as  the  tree 

lives.    First  cut  away  the  bruised  or  broken  roots  with  a  sharp 

knife  and  shorten  the  very  long  ones.     After  the  trees  ha  ve 
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been  set  in  the  ground  a  few  days,  long  enough  for  the  ground 
to  become  fixed  about  the  roots  so  the  tree  will  be  firm  in  the 
ground,  the  top  of  the  tree  can  be  veiT  easily  trimmed.  Trim 
high  as  you  w^nt  the  lower  branches  when  the  tree  is  grown. 
If  the  tree  is  too  short  for  this,  trim  all  the  branches  off  and 
form  the  head  the  next  year.  Trim  every  April,  cutting 
away  suckers  and  also  limbs  liable  to  cross  others  and  chafe 
them.  L,ater  keep  thinned  oui  enough  to  let  the  sunlight  in 
among  the  branches. 

SPRAYING. 

Spraying  is  necessary  in  an  orchard  which  is  run  for 
profit.  In  certain  cases,  of  course,  fair  crops  of  fruit  may  be 
grown  without  spraying;  but  as  a  rule '.this  cannot  be  done. 
At  all  events  when  a  man  can  spray  a  tree  at  a  cost  of  two  to 
three  cents  and  secure  an  increase  in  the  crop  of  $2  to  $3 
worth,  —  as  he  usually  can  —  he  ought  to  spray.  That  is, 
ought  to  spray  if  he  is  growing  apples  for  money.  If  he  is 
running  his  orchard  just  for  the  fun  of  it  he  may  do  as  he 
pleases. 

The  principal  insects  which  trouble  apples  in  this  state 
are  the  codlin  moth,  the  tent  caterpillar  and  the  apple  mag- 
got, or  railroad  worm.  The  last  named  can  not  be  controlled 
by  spraying.  In  fact,  there  is  no  thoroughly  satisfactory 
remedy  known.  The  principal  fungus  diseases  in  the  apple 
orchard  here  are  canker  of  the  tree  and  scab  of  the  fruit. 
Both  these  diseases,  and  all  the  insects  except  the  apple  mag- 
got can  be  kept  in  check  or  exterminated  by  spraying. 

For  the  fungus  diseases  spray  with  bordeaux  mixture, 
made  as  follows  :  Take  6  pounds  copper  sulphate  (blue  vit- 
riol), 4  pounds  of  stone  lime  and  a  barrel  of  water.  Dissolve 
the  sulphate  and  slake  the  lime  in  separate  vessels,  dilute 
each  with  about  half  of  the  total  water  to  be  used  and  then 
pour  the  sulphate  solution  into  the  lime  water  while  stirring 
vigorously.  Continue  the  stirring  for  a  minute  or  so  to  insure 
perfect  mixture.  The  mixture  deteriorates  somewhat  upon 
standing  and  should  therefore  be  used  soon  after  made.  Use 
precautions  to  keep  the  mixture  clean  to  avoid  clogging  of 
pump  and  nozzles;  strain  the  solutions  and  have  a  strainer  on 
suction  tube  of  pump.  A  quick  and  convenient  way  to  dis- 
solve copper  sulphate  is  to  place  it  in  a  cheese-cloth  or  similar 
bag  and  suspend  this  just  below  the  surface  of  the  water. 

For  spraying  agamst  the  insects  add  a  quarter  of  a  pound 
of  paris  green  to  each  barrel  of  bordeaux  mixture.  If  one 
sprays  for  caterpillars  or  codlin  moths  only,  without  reference 
to  fungus  diseases,  the  paris  green  may  be  used  in  the  same 
proportions  in  clear  water  —  a  quarter  of  a  pound  to  the 
barrel. 
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The  apple  orchard  ought  to  be  sprayed  once  before  the 
leases  start  m  the  spring.  In  this  case  the  bordeaux  mixture 
should  he  used  withont  the  paris  green,  or  a  pure  blue  vitriol 
solution  may  be  used  without  the.  lime.  A  second  spraying 
should  be  given  just  before  the  blossoms  open,  and  a  third 
soon  after  the  blossoms  fall.  A  fourth  spraying  may  be  giv- 
en about  two  weeks  later  if  the  weather  indicates  ;  and  even 
a  fifth  spraying  has  been  found  to  give  large  cash  profits  in 
some  cases. 

For  spraying,  a  good  pump,  a  barrel,  a  piece  of  hose 
and  a  good  nozzle  are  necessary.  These  can  be  bought  of  the 
manufacturers  for  about  $7  or  upwards,  depending  on  the  size 
and  make-up  of  the  apparatus.  If  one  is  unused  to  spraying 
he  had  better  get  advice  from  someone  who  has  had  experi- 
ence. In  general  a  man  may  put  every  confidence  in  the  di- 
rections given  by  the  manufacturers  of  apparatus,  who  natur- 
ally will  take  considerable  pains  to  instruct  their  customers 
in  the  proper  use  of  the  machinery,  proper  times  for  spray- 
ing etc. 


The  best  time  to  pick  apples  depends  on  the  varieties,  on 
the  season  and  on  the  market  to  which  they  are  going.  Late 
winter  sorts,  like  Spy,  when  destined  for  the  city  market, 
should  be  allowed  to  hang  on  the  trees  as  long  as  possible. 
This  will  be  several  weeks  after  the  first  frosts,  and  after  the 
leaves  have  fallen.  Varieties  which  ripen  earlier,  or  which 
are  to  be  sold  earlier  may  be  picked  sooner. 

Apples  should  be  carefully  picked  by  hand  into  baskets 
holding  half  a  bushel  or  a  little  more.  They  should  never  be 
shaken  from  the  trees,  nor  be  allowed  to  be  blown  off  by  the 
wind  when  it  can  be  helped.  When  they  are  picked  they 
should  be  at  least  partially  sorted,  all  the  diseased  specimens 
being  taken  out,  and  put  immediately  into  barrels.  If  they 
are  to  be  sold  immediately,  or  within  a  few  days,  they  should 
be  carefully  graded  at  the  time  of  putting  into  the  barrels.  If 
they  are  to  be  stored  any  length  of  time  they  will  have  to  be 
graded  at  the  time  of  shipment,  and  in'  that  case  such  a  close 
grading  at  picking  time  is  not  necessary.  The  barrels  may 
be  allowed  to  stand  in  the  orchard  for  several  days.  This 
gives  the  fruit  time  to  cool  off,  which  is  a  matter  of  some 
importance. 


Experience  has  shown  that  the  most  profitable  way  to 
handle  late  winter  apples  grown  in  Vermont  ia  to  store  them 
on  the  farm  till  late  in  the  season.    There  is  seldom  any  trou- 
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ble  in  keeping  good  apples  in  good  storage  till  March.  In 
some  cases  apples  are  stored  in  cellars  ;  and  though  these  are 
fairly  satisfactory  if  the  temperature  can  be  regulated  to  suit, 
they  are  not  so  good  as  separate  storage  rooms  or  houses.  It 
is  necessary  to  have  a  rooiA  with  some  ventilation  and  one 
which  is  approximately  frost  proof.  But  the  main  question 
is  the  one  of  temperature.  The  temperature  of  the  storage 
room  must  be  just  as  near  the  freezing  point  as  possible,  and 
must  be  kept  there.  High  temperatures  or  fluctuating  temper- 
atures are  fatal  to  success.  A  temperature  of  33  to  35  degrees 
Fahrenheit  is  the  best.  It  is  better  to  go  below  this  occa- 
sionally than  to  go  above  it.  Apples  in  storage  will  stand  a 
good  deal  of  freezing,  even  ;  and  it  requires  a  temperature  of 
30  degrees  for  a  considerable  time  to  freeze  500  barrels  of 
apples. 

The  subject  of  storage  is  a  large  one,  so  that  we  can  not 
treat  of  it  in  full  in  a  short  article  like  this.  The  man  who 
is  going  into  the  apple  business  on  a  scale  large  enough  to 
demand  storage  for  1,000  barrels  of  apples  ought  to  have  a 
good  storage  house;  and  it  will  pay  him  to  look  the  matter  up 
in  detail  before  building. 

MARKETING. 

Small  quantities  of  apples  are  sold  in  the  local  markets 
almost  everywhere  ;  and  there  are  a  few  towns  in  Vermont 
which  absorb  fairly  large  quantities  of  fruit  at  fair  prices. 
But  in  general  it  has  been  found  that  the  commercial  grower 
in  this  state  has  to  depend  on  the  city  markets  for  his  outlet. 
Probably  the  largest  share  goes  to  New  York  ;  and  we  think 
this  is  generally  the  best  market  for  late  winter  fruit.  Bos- 
ton takes  some  apples  and  is  occasionally  a  profitable  market, 
especially  earlier  in  the  fall.  Sometimes  apples  are  sent  to 
Philadelphia  with  fair  success;  and  once  in  a  great  while  con- 
signments are  made, to  Buffalo,  Cleveland,  Chicago,  Pitts- 
burg, Washington  or  other  points.  Everything  is  regulated 
bythe  New  York  market,  however. 

In  shipping  apples  to  New  York  most  persons  are  obliged 
to  consign  them  to  a  commission  house  ;  and  this  introduces 
an  element  of  uncertainty  so  great  as  to  keep  many  farmers 
out  of  the  business.  There  are  undoubtedly  a  good  many  dis- 
honest men  in  the  commission  business,  and  the  opportunities 
for  swindling  the  consignors  of  fruit  are  so  great  that  it  is 
not  surprising  that  complaints  of  fraud  are  altogether  com- 
mon. Still  there  are  some  honest  commission  men.  There 
are  some  who  have  handled  Vermont  fruit  for  years  and  who 
are  personally  known  to  the  present  writers  and  to  other  Ver- 
monters  as  honest  and  reliable  business  men.     Unless  one  has 
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a  sure  sale  at  a  good  price  for  his  fruit  he  had  better  look  up 
the  best  commission  man  and  ship  under  his  advice.  Having 
found  a  good  commission  house,  the  fruit  grower  ought  to 
ship  to  the  same  consignee  year  after  year.  This  will  great- 
ly facilitate  the  sale  of  fruit,  providing  always  that  the  fruit 
is  good. 

In  packing  for  shipment  to  a  distance  many  persons 
slacken  their  consciences  with  the  thought  that  the  fruit  will 
fall  into  the  hands  of  strangers  and  the  packers  will  not  be 
held  personally  responsible  for  it.  In  this  way  they  allow 
themselves  to  fall  into  careless  or  fraudulent  packing  which 
they  would  not  attempt  in  their  home  markets.  This  is  a  fa- 
tal mistake.  Any  faults  in  packing  are  alway3  taken  out  of 
the  shipper;  and  besides  they  are  made  excuses  for  robbing 
him  still  further,  providing  the  commission  man  has  any  in- 
clination to  take  advantage  of  the  case.  If  some  small  apples 
are  found  in  the  middle  of  a  barrel  the  whole  lot  is  marked 
down  a  grade  lower,  and  the  consignor  is  compelled  to  take 
what  he  can  get  for  it.  Especially  if  the  shipper  sends  to  the 
same  house  year  after  year,  a  reputation  for  honest  packing 
and  good  fruit  is  ot  inestimable  value  in  helping  the  sales 
along.  This  is  one  of  the  principal  explanations  of  the  fine 
prices  brought  by  Mr.  H.  D.  Allen's  apples,  as  related  at  the 
beginning  of  this  article. 


The  whole  matter  may  be  summarized  as  follows: 

1.  Select  good,  well  drained  land. 

2.  Plant  with  good  stock,  about  40  feet  apart  each  way. 

3.  Cultivate  thoroughly. 

4.  Fertilize  liberally. 

5.  Prune  intelligently. 

6.  Spray  annually. 

7.  Pick,  grade  and  pack  carefully. 

8.  Store  at  home. 

9.  Sell  judiciously. 

10.  Study  the  business  continually  in  all  its  details  ;  and 
if  you  are  in  the  business  for  the  money  it  will  bring  give  it 
the  same  thorough  attention  that  you  would  give  to  any  other 
business.  Managed  in  that  way,  commercial  apple  growing 
is  one  of  the  most  profitable  industries  in  Vermont.  In  fact, 
there  is  no  state  in  the  Union  where  it  is  more  profitable. 
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SOME  PRINCIPLES  THAT  UNDERLIE  THE  IMPROVE- 
MENT OF  LIVE  STOCK. 

By  Charles  William  Burkett,  Professor  of  Agriculture,  New 
Hampshire  College  of   Agriculture,  at  Westminater, 

January  16. 
We  art;  all  impressed  with  heredity,  or  that  "like  pro- 
duces like,"  in  the  breeding  of  live  stock.  There  is  many  an 
experienced  farmer  and  breeder  who  has  seen  well  groomed, 
symmetrical  and  fine  bred  animals,  and  who  have  concluded 
to  take  up  the  art,  expecting  to  experience  the  same  success. 
But  nine  out  of  ten  are  disappointed.  The  bams  do  not  fill 
up  with  the  kind  of  animals  they  anticipated,  for  after  a  cou- 
ple of  generations  the  offspring  are  much  different  and  infe- 
rior to  the  original  stock. 

The  question  arises,  "  Why  is  this  ?  "  There  are  several 
reasons  ;  first,  because  all  animals,  as  well  as  their  fine  quali- 
ties and  uniformity,  have  not  the  ability  of  adapting  them- 
selves to  new  conditions.  Every  breed  and  every  individual  is 
influenced  by  the  changed  conditions  of  climate,  food  and 
habit.  For  instance,  the  diminutive  pony  and  the  ponderous 
draft  horse  have  come  from  the  same  ancestor.  One  was 
transported  to  the  barren,  bleak  and  stormy  islands  border- 
ing on  Scotland,  and  the  Shetland  pony  resulted.  The  other 
went  down  in  central  Europe,  where  there  was  a  warm  cli- 
mate and  plenty  of  rich  and  nutritious  food,  and  the  large 
draft  hMse  results.  Climatic  influences  are  always  at  work, 
but  when  domestication  sets  in  their  influence  is  partly  coun- 
teracted by  man.  Where  man  works  in  unison  with  nature 
any  transformation  is  accelerated  ;  acting  in  opposition  he 
counteracts  it. 

At  this  point  another  influence  begins.  I  refer  to  the  law 
or  principle  of  variation.  This  simply  means  the  deviation 
from  the  established  tvpe.  It  is  some  new  character  about  an 
offspring  that  is  not  seen  in  the  parental  stock.  It  may  be 
something  that  should  be  developed  into  a  strong,  valuable 
character,  or  it  may  be  just  the  reverse.  Judicious  breeding 
means  the  notice  of  a  new  character  and  its  intensification  if. 
something  for  good,  or  its  elimination  if  something  ill.  We 
are  taught  today  that  we  should  breed  from  pure  bred  ani- 
mals, and  many  of  us  are  doing  so,  jet  some  of  our  pure- 
breeds  are  inferior  to  grades.  That  is  due  to  the  fact  that 
the  breeder  has  not  been  observing  this  character  of  variation. 
It  is  natural   for  animals  to  deteriorate,  and  if  man  does  not 
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counteract  the  influence  that  leadu  to  deterioration,  it  will  be 
sure  to  result. 

There  is  a  third  law  or  principle  that  now  shows  its 
force,  viz.,  atavism,  or  breeding  back,  as  it  is  often  called. 
This  is  the  condition  when  ofifspnng  take  on  characters  that 
were  prominent  in  more  or  less  remote  ancestors.  Now,  if 
you  are  improving  your  breed  vou  may  want  to  get  rid  of 
these  old  characters,  because  ofisprin^  should  be  superior  to 
all  their  ancestors;  hence,  this  outcropping  of  the  old  is  an- 
tagonistic to  improvement. 

Every  farmer  wishes  to  improve  his  breed  ;  how  shall  he 
do  it  ?  I  think  it  undesirable  for  the  majority  of  the  farmers 
to  sell  their  grade  stock.  If  improvement  of  a  dairy  herd  is 
desired,  get  a  Babcock  milk  tester  and  test  the  milk  of  the 
herd  you  have  in  order  to  determine  the  (Quality  of  the  milk 
your  cows  are  giving.  At  the  same  time,  in  fact  for  all  fu- 
ture time  keep  a  record  of  the  milk  each  cow  in  your  herd  is 
giving.  This  will  show  what  cows  are  profitable  and  what 
ones  are  not.  Sell  off  those  that  are  not  paying  for  their 
feed. 

Now  get  a  good  bull.  Not  a  grade  bull,  because 
atavism  will  be  sure  to  result  to  the  offspring,  and  then  a 
grade  bull  is  not  pupatent.  Get  a  good  pure-bred  sire,  whose 
mother  and  ancestors  were  good  milkers.  This  being  the 
case,  the  offspring  will  doubtless  have  the  milk-producing 
character.  Now,  how  about  the  pedigree  of  this  bull?  Well, 
lots  about  it ;  the  further  back  it  runs  the  better,  because  the 
purer  the  blood.  But  that  isn't  enough  ;  we  have  thousands 
of  pedigreed  animals  that  are  scarcely  paying  for  their 
board.  You  want  a  bull  with  a  good  pedigree,  but  that  pedi- 
gree must  be  backed  by  performance,  that  is  by  ancestors  that 
were  milk  producers.  Now,  select  for  breeding  stock  o  .ly 
those  that  have  the  desirable  characters  and  type  of  the  n.ilk 
animal ;  wedge  shaped  when  viewed  from  rear,  side  or  fr  nt ; 
thin  neck  and  withers;  open  backbone;  long,  well  sprunp  ribs, 
far  apart;  prominent  pelvic  arch;  fine  bone;  loose,  mellov-skin; 
large,  full  but  not  fleshy  udder,  that  is  well  attached  i.i  front 
and  highly  attached  in  the  rear,  and  thin  thighs. 

This  expresses  the  ideal  dairy  type.  Breed  to  il  and  for 
it.  Select  animals  for  breeding  that  will  transmit  these 
characters.  There  are  yet  two  more  prominent  points  to  be 
considered:  in  and  in-breeding  and  cross-breeding.  The  first, 
if  carried  to  excess,  always  results  in  a  loss  of  constitutional 
vigor  in  the  produce,  yet  it  is  in  the  direction  of  fineness  of 
texture,  smoothness,  evenness  and  polish.  On  the  other 
hand,  cross-breeding  gives  increased  size  and  vigor  in  the 
produce.     So  if  you  are  breeding  for  the  market  you  want  iu- 
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creased  size  and  vijfor,  so  practice  cross-breeding.  But  let  it 
be  first  cross,  for  when  second  cross  is  used  deterioration  fol- 
lows. Cross  your  Berkahire  with  Chester  Whites,  or  some- 
thing of  the  like,  or  your  Shorthorns  with  your  Herefords  ; 
they  will  be  ready  for  the  block  quicker  and  at  less  expense. 
But  let  them  be  pure-bred,  Shorthorns  or  Berkshires  ;  but  if 
you  are  breeding  for  breeding  animals,  do  not  cross,  for  this 
results  in  coarseness  and  inferiority.  We  frequently  hear 
practical  farmers  and.  breeders  say  that  pure-bred  breeds  are 
lacking  in  stamina  and  hardiness.  This  assumption  is  not 
necessarily  true.  If  breeding  practices  have  been  followed  in 
accordance  with  nature's  laws,  there  is  no  foundation  for  the 
assumption  that  pure-breeds  are  deficient  in  hardiness.  Where 
selection  has  been  made  constantly  with  reference  to  hardi- 
ness, strength  and  endurance  where  undesirable  breeding  has 
been  avoided  and  where  there  has  been  no  unnatural  feeding, 
pampering,  the  pure-bred  animals  have  no  peers  in  these 
essentials  and  powerful  qualities. 

I  know  of  nothing  more  inspiring  and  grander  than  the 
breeder  and  farmer  moulding  animals  after  his  ideal,  producing 
a  masterpiece  as  lasting  and  ennobling  as  a  true  artist  or 
sculptor. 
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TOWN  CITIZENSHIP  AND  ITS  RELATION  TO  RURAL 
IMPROVEMENT. 

By  John  Gould,  Aurora  Station,  O. 

The  proper  presentation  of  this  subject  necessitates  the 
consideration  of  it  from  many  sides,  but  if  we  take  up  one 
phase  of  the  question  and  discuss  it  from  the  standpoint 
alone  of  the  farmer's  oblig^ations  to  his  town  we  shall  have 
best  performed  our  task,  so  I  shall  simply  confine  my  remarks 
to  the  ground  of  the  farmer's  obligations,  and  what  he  may 
do  to  benefit  the  town  and,  in  doing  this,  benefit  not  only 
himself  but  his  family  as  well.  Perhaps  a  better  way  to  put 
it  would  be,  what  can  the  farmer  do  to  first  build  himself  up, 
raise  himself  in  the  scale  of  improvement,  and,  as  an  out- 
growth of  this  self  betterment,  assist  in  the  work  of  town 
improvement? 

The  fanner  owes  the  same  to  society  and  the  realm,  nor 
are  his  obligations  less  than  that  of  any  other  man  or  class. 
He  is  a  member  of  society  ;  he  is  a  citizen  and  a  creator  of 
public  sentiment  the  same  as  any  other  man,  and  his  sense  of 
law,  order,  decency  and  all  around  morality  should  be  no 
greater  and  no  less  than  that  of  the  community  in  general 
about  him.  In  the  country  towns  the  farmer  outnumbers  all 
other  classes  ;  many  dwellers  in  our  towns  and  villages,  in- 
deed, might  well  be  classed  as  farmers,  for  they  are  directly 
associated,  for  weal  or  woe,  with  the  farm  and  the  farmer.  I 
assume,  therefore,  that  what  I  may  say,  well  or  ill,  has  an 
interest  to  every  dweller  in  the  rural  portions  of  the  state  ; 
any  improvement  in  the  fanning  element  of  a  township  has 
its  almost  direct  influence  upon  every  person  in  that  town- 
ship; so  what  the  farmer  may  decide  upon  as  an  improvement 
for  himself  should  be  accepted  by  the  others  as  an  improve- 
ment in  which  they  are  to  share  and,  as  sharers,  they  should 
give  it  their  support  and  influence,  and  should  in  turn  contrib- 
ute suggestions  for  the  good  of  the  community. 

In  the  short  space  allotted  to  me  it  is  possible  to  take  up 
a  few  only  of  the  primary  principles  that  underlie  our  farm- 
ing republic;  I  cannot  attempt  to  trace  its  history  and  devel- 
opment, but  must  begin  with  the  problem  as  we  find  it  today, 
and  by  confessing  that  we  are  far  short  of  perfection.  The 
discussion  of  farm  and  rural  improvement  everywhere  proves 
this,  and  the  asking  everywhere  of  the  question,  "What  can 
farmers  do  to  have  better  society  in  home  and  township  ?  "  is 
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judgment  rendered  that  the  desire  for  improvement  has  be- 
come more  than  a  latent  longing  for  something  better. 

In  the  beginning  I  may  be  allowed  this  argument.  It  is 
a  common  remark  that  farming  does  not  pay  as  well  as  it  did 
a  few  years  ago  and  scores  are  asserting  that  it  is  manifestly 
right  to  abandon  it  at  the  first  opportunity,  and  many  are  in 
fact  doing  so.  I  do  not  maintain  that  it  is  paying  great  div- 
idends, but  what  other  industry,  with  capital  no  greater  than 
that  in  vested  in  the  average  farm,  is  paying  handsomely?  How 
is  it  in  the  average  township?  Where  are  the  shoe  shops, 
the  wagon  shops,  the  cabinet  shops,  the  carding  machines, 
the  saw  mills,  the  grist  mills,  the  occasional  small  woolen 
mill,  that  were  once  scattered  over  our  state,  in  total  a  score 
to  the  township?  It  is  a  fact  that  nearly  all  of  our  country 
manufacturing  industries  have  become  extinct  because  they 
no  longer  afforded  a  living;  they  were  not  transferred  but 
were  actually  left  to  go  to  decay,  which  incurred  a  total  loss 
of  capital ;  a  blacksmith  shop  or  two.  a  few  grist  mills  a  day's 
journey  apart,  complete  the  present  list  of  our  country  facto- 
ries. Have  the  farms  suffered  extinction  in  like  ways?  We 
are  not  using  fewer  manufactured  articles,  purchased  once  at 
home,  rather  more,  in  fact,  but  now  they  are  made  far  away 
by  large  corporate  industries,  with  systematized  labor,  aided 
by  the  most  wonderful  mechanism,  which  has  reduced  the 
skilled  hand  that  once  with  rude  tools  made  the  closest  joint 
and  did  the  most  beautiful  ornamental  work,  to  a  mere  attend- 
ant of  a  machine  which,  with  wondrous  execution,  fashions 
the  same  pieces  even  more  minutely  and  with  the  speed  of 
many  men. 

Now,  while  the  shops  of ^  the  town  have  disappeared  or 
been  abandoned,  the  farms  have  not,  and  their  producing 
power  has  in  most  cases  been  fairly  well  manitanted,  but  the 
farmer's  market  now,  instead  of  being  almost  at  his  door,  is 
possibly,  on  the  far  side  of  the  world ;  if  the  farm  is  not  doing 
so  well  it  is  largely  because  of  the  shifting  of  the  industrial 
classes  to  the  great  manufacturing  centers,  which  forces  the 
farmer  to  sell  in  far  away  markets;  markets  which  are  now  — 
owing  to  the  rapid  freight  trains  and  cheap  rates  —  open  to 
the  world  and  to  a  competition  never  dreamed  of  twenty  years 
ago,  that  of  the  bonanza  farming  of  the  West,  those  gigantic 
specialties  of  wheat,  stock,  wool,  beef  and  pork,  fairly  over- 
whelm us  by  their  immensity. 

But,  after  all,  I  reason  something  like  this  ;  farms  and 
fanning  will  always  continue  to  exist  ;  we  as  farmers  will 
continue  to  do  about  the  same  things  which  we  are  now  do- 
ing, the  great  cities  will  keep  on  growing  and  keep  on  de- 
manding about  the  same  things  to  eat  and  drink  and  so  in- 
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crease  the  demand,  and  if  we  take  the  rig'ht  course  our  advan- 
tages will  be  increased.  To  keep  apace  with  the  demands  of 
the  times  it  becomes  our  duty  to  raise  the  tone  of  our  towns 
and  to  Kive  to  our  farm  homes  a  better,  more  attractive  look, 
to  cultivate  lawns,  lay  out  driveways  and  make  them  beauti- 
ful. All  this  wouldjfive  to  the  city  and  town  a  more  harmo- 
nious look;  to  the  countir  dweller  it  would  be  a  direct  bene- 
fit, adding  largely,  not  only  to  his  contentment,  but  to  that  of 
bis  family  as  well ;  it  would  be  a  restorative,  to  a  large  extent, 
for  that  vague  unrest  which  sees  only  in  the  city  the  desires 
of  life  and  its  enjoyment  fulfilled;  it  would  be  a  great  leveler 
of  the  wide  distinction  that  seems  to  exist  between  city  and 
country  and  make  the  life  of  the  farming  towns  so  much  more 
attractive  that  we  should  more  nearly  retain  our  own.  As 
there  is  every  year,  more  and  more,  an  apparent  desire  tipon 
the  part  of  city  people  to  migrate  countryward  for  homes,  a 
general  country  improvement^ — even  to  the  putting  on  of 
smart  airs  —  would  add  much  to  this  movement  and  attract 
where  now  indifference  prevails.  From  these  premises  I  speak 
for  rural  improvement  societies,  a  general  uplifting  in  the 
country  and  a  sentiment  that  gives  hearty  endorsement  to 
this  purpose,  that  will  assist  in  giving  an  air  of  prosperity, 
even  a  citified  air  of  blue  blood,  about  the  house,  laWn  and 
farm,  in  place  of  the  so  often  heard  spirit  of  carping  and  in- 
sinuation, as  if  it  were  a  crime  to  pick  up,  clean  up,  beautify 
one's  home  and  surroundings.  This  carping  is  a  disease  that 
should  be  eradicated  as  soon  as  possible  by  public  sentiment, 
true  and  loyal,  and  the  after  attainments  will  be  all  the  more 
enjoyable. 

It  goes  without  dispute  that  the  farm  is  not  paying  as 
well  in  dollars  and  cents  as  it  once  did.  It  is  true,  also, 
that  the  farm  does  not  afford  great  opportunities,  except  to  a 
small  minority,  to  gain  wealth,  distinction  and  fame,  but  is 
this  not  as  true  of  the  shop,  the  store,  the  machine  works  or 
the  cloth  factory?  Where  the  thousand  find  employment,  the 
one,  only,  finds  more  than  a  living  ;  while  the  thousand  live, 
the  one,  only,  gains  what  may  be  called  success,  but  of  vary- 
ing degree,  and  few  indeed  are  they  whom  the  world  stops 
long  to  mourn  or  regret  when  death  overtakes  them  ;  it  hur- 
riedly throws  the  soil  above  their  coffins  and  then  hastens 
again  into  the  whirl  and  rush  of  business  to  make  up  what 
may  be  called  lost  time.  Still  through  all  this  warp  and  woof 
of  life  is  here  and  there  a  man  to  whom  we  ascribe  the  mea- 
gre word,  success,  which  analyzed  means  this :  that  which 
this  person  did  was  done  well ;  a  measure  of  thoroughness,  an 
appearance  of  tidiness,  a  display  of  workmanship,  whether 
mental  or  physical,  gained  for  this  person  recognition  and  we 
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hear  of  him  outside  of  the  little  round  of  local  and  neighbor- 
hood gossip.  So  with  our  farmer;  if  he  does  things  well,  is 
conspicuous  in  some  lines  of  his  work,  is  above  the  average, 
he  is  a  leader  in  thought  and  action,  though  recognition  maj 
come  grudgingly  from  some,  often  fron^  many,  still  it  is  this 
man  who  is  making  his  mark  upon  the  community  and  is  bet- 
tering his  locality,  in  his  way,  quite  as  much  perhaps  as  if  he 
taught  from  rostrum  or  pulpit.  It  is  out  of  such  material 
that,  in  natural  ways,  comes  the  thought  and  example  which 
at  last  become  crystallized  into  town  improvement  societies, 
and  the  well  considered  practices  and  purposes  of  the  few  be- 
come the  accepted  "desire  and  the  executed  will  of  the  many 
and  then  we  say,  **  Howthat  town  is  picking  up!  " 

In  this  town  improvement,  from  the  farmer's  side,  there 
is  a  personal  and  a  community  effort,  or  its  reverse,  that  is 
closely  analogous.  Individual  men  and  individual  localities 
are  alike  ;  each  is  dominated  bj  ambitious  purposes,  or  by  a 
listlessness  that  means  retrogression.  All  success,  however 
general  it  may  have  become,  was  the  effort  of  some  one  person 
in  its  conception,  and  its  growth  has  arisen  from  the  fact  that 
others  seeing  it  and  admitting  its  superiority  have  adopted  it, 
in  whole  or  part,  and  there  has  been  a  general  improvement 
as  the  result;  so  I  say  that,  in  our  farm  methods  and  improve- 
ments, success  and  its  effect  on  thecomraunity  measured  by  the 
attention  one  gives  it  and  the  faith  manifested  in  it  as  well. 

If  one  goes  about  his  work  with  the  expectation  of  suc- 
ceeding he  IS  all  the  more  likely  to  meet  with  success  ;  much 
more  than  another  who  is  ever  discussing  the  discouraging 
features  connected  with  it.  continually  wishing  that  he  were 
engaged  in  something  else,  and  as  a  rule,  saying,  "  If  I  could 
only  have  a  steady  salary  I  would  be  independent  of  all  trials 
and  setbacks."  forgetting  that  this  is  a  plain  confession  of 
inferiority,  that  living  is  then  dependent  upon  some  other 
man's  ability,  when  a  little  resnlution  and  vim  might  have 
been  this  complainer's  part  in  upbuilding  and  improving. 
One  of  the  drawbacks  in  rural  life,  and  it  is  a  grswing  "  hab- 
it," is  that  one  becomes  willing  to  lose  his  identity,  to  sink 
his  individualism,  to  seek  a  place  where  another  can  plan  for 
him  ;  thus  the  man  becomes  a  machine,  and  ordinary  place 
seeker,  and  puts  himself  where  improvement  is  out  of  the 
question  and  all  his  faculties  are  another's  to  command;  then, 
.when  this  head  master  fails,  as  fail  he  does  early  and  often, 
the  dependent  is  thrown  out  upon  the  breakers  and  in  self- 
preservation  is  ready  to  grasp  any  plank,  even  if  it  be  shorter 
and  narrower,  affording  a  much  more  slender  hold  on  life.  In 
this,  the  country  is  not  a  very  frequent  sufferer,  but  in  the 
severe  straits  into  which  farming  has  fallen,  it  exists,  and  it 
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needs  a  co-operative  effort  to  drive  it  away  and  to  help  each 
citizen  to  personal  attainment  and  distinct  individuality.  I 
may  add  that  pride  of  locality  is  a  strong  aid  toward  accom- 
pKshing  this  result. 

.  I  know  I  will  be  pardoned  if  I  digress  at  this  point  to  re- 
mark, as  a  side  thought,  that  the  present  dwellers  of  our 
townships  are  not  characterized  by  the  strong,  distinct  indi- 
vidualism that  was  once  so  conspicuous  ;  an  individualism  of 
men  and  women,  an  originality  of  thought  and  method  that 
made  these  men  and  women  stand  out  among  their  fellow 
beings  like  gigantic  pines  upon  the  mountain  side.  These 
grand  old  people  had  thoughts  of  their  own  and  did  not  wait 
for  an  expression  from  others  ;  they  never  stratified  into  the 
indistinguishable  average,  but  each  could  do  and  dare  for 
himself  ;  hence  that  sturdy  intelligence  that  made,  moulded 
and  advanced  localities,  the  iar  reaching  influence  which  we 
cannot  too  strongly  admire.  Imitation,  modified  by  the 
progress  of  the  times,  would  not  lessen  our  value-  as  citizens 
nor  restrict  the  possibilities  of  making  our  lives  tell  in  the 
bettering  of  home  and  neighborhood. 

One  of  the  things  that  prevents  the  realization  of  all  that 
is  desirable  in  township  improvement  is  the  conception  that 
the  fanner's  citizenship  is  builded  on  lower  levels  than  that 
of  other  classes,  and  that  if  a  farmer  cannot  attain  to  great 
-things  at  "a  single  bound  they  are  not  to  be  sought  for  in  a 
lesser  dfcgree,  for  only  great  possibilities  should  be  attempted; 
Another,  that  all  which  goes  for  better  home  adornment  and 
town  prosperity  costs  money,  when  the  facts  are  that  there  are 
a  thousand  and  one  things  that  can  be  inexpensively  done  by 
hand,  and  influences  9et  afloat  by  tongue  which,  in  the  ag- 
g^-egate,  if  put  in  execution  would  revolutionize  the  social  and 
domestic  life  of  our  nation  and  make  our  roads  and  their 
ap]>ointments  rivals  in  their  rural  beauty  of  Euclid  avenue^ 
Did  you  ever  realize  that  the  chief  adornments  of  that  fam* 
bus  thoroughfare  were  made  up  of  four  things  —  grass,  trees, 
flowers  and  labor — with  small  stones  laid  in  order  for  ballast? 

,  It  is  not  half  so  beneficial  for  a  farmer  to  originate  some^ 
ihiuK  great  which  would  sound  around  the  world  as  to  start  by 
fzam^jle  some  small  reform  which  would  prove  epidemic 
among  his  townsmen,  such  as  j>icking  up  the  litter  about  his 
Itouse.and  bams  and  beautifying  his  lawn  to  the  point  of 
making  it  safe  to  visit  him  after  dark  without  the  precautiqi; 
of  carrying  a  lantern  and  a  life  insurance  policy.  Well  kep,t 
homes  and  tidy  appointments  about  them  and  well  .o^dere^ 
i^^mean  well  kept  towns,  and  when  the  towns, are. -;g^ell 
taken  care  of  there  will  he  a  well  looked  after  sta;te'  and  na- 
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tion,  all  the  outgrowth  of  a  better  ordered  citizenship,  the 
foundation  of  all  great  nationality. 

It  is  not  all  of  town  citizenship  to  be  interested  only  in 
national  affairs  or  to  attempt  great  political  reforms,  (manr 
fanners  seem  to  think  that  all  greatness  grows  out  of  poli- 
tics), but  let  us  first  make  our  homes  what  thej  should  be  and 
we  shall  then  be  better  able  to  keep  our  town,  politics  pure 
and  town  affairs  economically  administered  ;  these  kept  abore 
reproach,  it  will  be  easy  to  have  the  affairs  of  state  and  na- 
tion correspond.  If  the  fountain  head  is  pure  and  the  enter- 
ing side  streams  governed  by  the  same  laws  of  sanitation, 
political  jobbery  and  spoliation  will  cease  and  the  great  rural 
element  will  be  the  pioneer  and  conservator  of  right  and  the 
farm  will  have  won  its  greatest  victory. 

Treating  our  small  towns  as  farming  communities  and 
recognizing,  as  I  have,  that  the  interests  of  the  township  are 
held  in  common.  I  may  be  allowed  to  point  out  what  I  think 
-would  greatly  help  us  on  in  citizenship  and  at  the  same  time 
promote  our  common  elevation  arid  be  the  power  that  would 
beget  many  improvements,  for  it  is  not  improved  dooryards 
alone  that  we  need,  but  also  a  general,  all  around  shake-up  in 
our  methods  and  practices  and,  pardon  me,  there  could  be  an 
improvemcn*  i".  our  moral  tone  that  would  do  us  no  injury. 

Our  rural  neighborhoods  could  be  greatly  improved  by 
treating  our  jouthful  population  as  citizens,  impressing  it  up- 
tm  them  so  that  they  might  realize  their  responsibility  and 
feel  that  they  have  moral  and  other  obligations  to  carry  ajiA 
maintain  as  well  as  older  people.  This  lesson  of  obligation 
^ould  begin  with  the  boys  and  girls  in  their  teens,  that  they 
have  individual  duties  to  perform  in  the  upholding  qf  law. 
order,  sobriety,  decency  and  general  character  building  ;  that 
the  practices  that  go  along  with  decorum,  respect  for  morality 
and  the  common  usages  of  society,  look  as  well  when  prac- 
ticed by  boys  and  men,  by  girls  and  young  women,  as  when 
exercised  by  their  elders.  The  usages  of  rural  citizenship 
should  be  respected  to  the  extent  that  voung  men  should  not 
be  excused  for  sowing  wild  oats  in  public  view  and  should 
forever  be  debarred  the  threshing  of  that  crop  on  the  moral 
commons.  I  do  not  believe  in  prohibiting  youthful  pastimes 
and  amusements,  but  the  world  affords  that  which  amuses 
and  gives  ample  recreation,  without  debasement  or  actual 
blows  at  morality,  and  the  country  should  be  the  great  exhibi- 
tion ground  of  this  school  of  better  citizenship.  This  good 
citizenship  should  be  taught  in  our  homes  and  in  our  schools; 
all  good  citizenship  is  founded  on  the  home  and  the  more  per- 
fect the  conditions  of  that  home  the  more  sure  will  the 
"  swarming  '*  from  the  home  hive  give  to  the  state  desirable 


byCoOglc 


VBB3IONT  AOaiCDLTUEAI.  HBPORT.  83 

citizens.  One  of  our  faults  in  beginnings  home  making  is 
that  where  we  live  is  not  really  a  home,  but  a  place  to  stay, 
a  family  bam,  until  the  day  of  wealth  comes,  away  in  the  fu- 
ture, and  during  all  these  years  one  is  forever  hearing, 
""WTien  we  get  rich  we  will  have  as  good  a  home  as  anyone," 
forgfetting'  that  as  the  years  g'o  by  the  dream  fades  and  the 
boys  and  girls  go  out  into  the  world  with  a  half-formed  idea 
of  the  true  home  and  a  lon^ng  for  splendor,  which  they  im- 
agine can  only  be  found  in  the  palatial  houses  on  "  the 
avenue."  Here  is  something  that  can  be  remedied  ;  make  a 
home  first  and  then,  as  the  good  Book  tells  us,  "shall  all 
these  things  be  added  to  you." 

We  in  the  country  have  spasms  of  reform  ;  not  a  steady, 
persistent  quest  of  it.  byt  when  law  and  decency  are  overrid- 
den to  the  point  of  desperation,  a  move  is  made,  the  nuisance 
is  abated  and  we  settle  down  for  a  long  nap  again  ;  we  see 
this,  that  and  the  other  wrong  perpetrated  day  after  day,  of- 
ten flagrant  violations  of  the  law,  and  weakly  wish  that  some 
one  would  make  a  move,  be  brave  enough  to  cause  a  general 
rising  up  of  the  populace,  make  these  things  not  only  odious 
but  crimes,  and  as  such,  punishable  by  law. 

Another  thing  that  blunts  our  iA,antry  citizenship  is  the 
presence  of  petty  rings.  ^litical  and  otherwise,  which  dele- 
gate to  themselves  all  wisdom  and  dictate,  direct  and  often 
command  to  carry  their  plans.  Boards  of  education  that  are 
dominated  by  one  or  two  members;  caucuses  "packed"  so 
that  "our  men  can  get  the  pull,"  trusting  that  the  fellow 
who  is  never  seen  and  whose  opinion  is  never  asked  will  keep 
on  voting  straight ;  and  so  on  down  the  line ;  people  lose  all 
-interest,  enthusiasm  and,  almost,'  pride  in  their  town  when 
everything  is  cut  and  dried  for  them.  To  know  the  opinion 
of  "Squire  Jones,"  and  who  the  leading  men  are  to  favor, 
what  they  want  and  what  they  will  not  have,  is  to  know  the 
final  result ;  this  stands  in  the  way  of  all  town  improvement 
and  progress  ;  such  a  condition  stratifies  a  town  and  the  mass 
says:  "  It  does  not  make  any  diflference  what  I  say  or  think,'* 
and  there  is  no  harmony  of  action.  Now  and  then  there 
comes  an  upheaval  of  displeasure,  but  it  lacks  strength,  the 
old  ways  return  and  a  longer  interval  of  rest  follows  ;  then  it 
is  that  the  visitor,  after  an  absence  of  twenty  years,  says, 
"Why  t  there  has  not  been  a  change  in  town  since  I  left, 
twenty  years  ago,"  Why  has  there  been  no  change  ?  What 
we  want  is  a  live  town  improvement  society,  with  a  member- 
ship as  large  as  the  town,  with  wide  awake  interests  and 
meetings  held  when  the  wants  of  the  town  can  be  discussed 
without  fesr  or  favor  ;  we  want  committees  appointed  to  coa- 
ier  vitb  tpwoship  authorities  and  work  in  accord  with  them  ; 
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we  want  this  society  to  be  to  the  town  what  a  board  of  trade 
is  to  a  city. 

A  farmings  town  should  have  its  live  fanners'  club,  hold- 
ing regular  meetings,  where  the  farm  and  its  needs,  and  not 
politics,  could  and  would  be  discussed,  farm  improvements 
suggested  and  resolved  upon  and  this  club  should  hold  confer- 
ences with  the  improvement  society,  A  great  field  for  co- 
operation for  these  societies  mig-ht  be  found  along  the  line  of 
good  roads  ;  this  is  a  coming  improvement  in  which  everyone 
should  be  interested  and  should  do  everything  in  reason  to 
further  the  matter.  A  good  rural  improvement  society  might, 
working  in  conjunction  with  the  proper  authorities,  do  won- 
ders along  this  line,  and  do  away  with  the  jealous  feeling 
which  finds  expression  in  the  words,  "if  the  road  cannot  be 
fixed  in  front  of  my  house  and  farm  first  it  shall  not  be  fixed 
anywhere."  What  is  wanted  most  of  all  is  public  spirit  in 
the  rural  districts  and  the  taxation  necessary  to  carry  out  the 
improvements  will  be  less  burdensome  for  the  unity  of  feeling. 
If  the  whole  of  a  rural  community  were  actuated  by  the 
spirit  often  exhibited  by  the  few,  the  results  would  be  surpris- 
ing and  nothing  could  work  upon  the  public  spirit  as  might  a 
rural  improvement  society,  actuated  by  a  mutual  impulse  to 
carry  out  plans  for  the  gooa  of  the  town  ;  the  highway  is  a 
splendid  place  on  which  to  displa.y  this  impulse. 

W^e  could  make  a  moat  radical  improvement  by  a  change 
in  our  school  system,  by  aboli^ing  the  outlying  school  dis- 
tricts, where  the  attendance  is  very  small,  lessening  the  out' 
lay  for  repairs,  fuel  and  teachers  and  adopting  the  more  mod- 
em idea  of  concentrating  the  scholars  of  the  township  in  a 
central  graded  school,  establishing  a  full  course  of  study  in 
harmony  with  the  graded  schools  of  the  cities,  where  four 
teachers  could  do  better  work  than  the  eight  or  ten  now  nec- 
essary. The  high  school  is  an  educational  power  in  which 
every  inhabitant  can  and  should  take  the  highest  degree  of 
pride,  and  we  owe  it  to  every  scholar  in  the  township  to  let 
him  share  in  its  benefits.  The  city  school  is  only  ten  schools 
merged  under  one  roof  and  we  have  the  power,  if  we  will  use 
it,  to  have  schools  in  our  country  towns  that  will  stand  the 
equals  of  any  in  the  state.  Shall  we  have  this  or  largely  frit- 
ter away  our  educational  possibilities? 

One  of  OUT  duties,  as  citizen  farmers,  is  a  little  less  active 
observance  of  the  Sabbath  and  a  more  general  attendance  upon 
church  services.  Whether  or  not  we  are  in  accord  with  the 
expressed  belief  of  the  minister,  it  is  a  valuable  idea  for  a 
fanner  to  get  into  his  good  clothes  a  least  once  a  week  and 
take  his  place,  by  presence  at  least,  on  the  side  of  truth,  right 
and  morality.     I  do  not  wish  a-reiuni  to  the  Sabbath  of  the 
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Puritans,  but  I  do  say  that  if  some  of  the  work  and  recreation 
were  left  out  we  would  come  nearer  attaining  to  good  citizen- 
ship. It  is  not  so  much  that  we  salt  the  cattle,  go  visiting, 
have  bicycle  meets  and  the  like  on  Sunday,  but  the  fact  that 
we  wait  all  the  week  so  that  we  can  do  them  on  Sunday. 
Railway  trains  run  on  Sunday,  it  is  true,  but  that  fact  cre- 
ates no  excuse  for  the  opening  of  shops  and  stores  in  our  rural 
towns  on  Sunday  mommg,  or  for  the  boys  taking  their  guns 

with  them   when  they  propose  to  walk  across   lots  to 

church. 

Rural  improvement  societies  should  have  the  idea  of  bet- 
ter cared  for  church  edifices  conspicuous  and,  if  there  is  no 
membership  in  existence  to  keep  up  some  of  these  buildings, 
let  the  society  take  hold  of  the  matter  and  remedy  it  in  some 
way.  Nothing  speaks  so  loudly  against  a  town  as  the  sight 
of  one  of  these  neglected  and  tumbling  down  churches. 
Turn  them  to  some  good  account  and  useful  purpose,  or  take 
them  down  and  beautify  the  places  where  they  stood,  convert- 
ing them  into  little  parks,  with  trees  and  flowers,  something 
to  delight  the  eye  if  the  time  for  refreshing  the  soul  there 
has  passed. 

In  our  rural  towns  the  pulpit  might  get  nearer  the  peo- 
ple by  adopting  the  live  or  ten  minute  prelude  in  which  the 
live  issues  of  the  day  can  be  discussed  without  fear  or  favor, 
especially  affairs  at  home,  and  if  now  and  then  some  of  our 
neglects  of  duty  as  citizens  were  touched  upon,  or  certain  lines 
of  desirable  action  pointed  out,  in  a  spirit  of  fairness  and  fra- 
ternity, I  think  the  following  sermon  would  be  all  the  more 
enjoyed  and  we  would  find  very  often  the  line  of  duty  and 
practical  theology  running  in  parallels  of  close  proximity. 

While  the  quality  of  country  and  farm  homes  is  as  a  rule 
growing'  better  every  year,  the  encouragement  of  a  rural  im- 
provement society  would  be  healthful  in  stimulating  more  to 
follow  and  adorn  their  homes,  not  only  the  outside,  but  the 
interior  as  well  ;  encouragement  would  come  also  from  the 
complimentary  words  of  the  passfer  by  and  from  the  induce- 
ment for  the  city  dweller  to  make  his  summer  home  in  such 
a  locality.  Once  the  summer  cottager  in  a  town  was  looked 
upon  as  an  invader  to  be  barricaded  out,  but  now  the  senti- 
ment leans  the  other  way  and  a  rural  community  points  with 
pride  to  the  fine  houses  and  grounds  of  the  city  cousin ;  soon  it 
is  found  that  his  nice  lawn  is  made  of  nothing  but  what  is 
found  on  all  farms,  only  put  together  in  a  more  harmonious 
way,  and  is  made  attractive  by  work,  not  sleierht  of  hand,  and 
so  it  is  often  copied  by  others,  until  finally  the  commtinity  be- 
comes proud  of  the  suburban  appearance  of  the  locality. 
There  might  be  less  use  made  of  lawns  for  horse  pasture  and 
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a.  few  more  mowers  tni^ht  be  bought.  Nothiog  will  quickefl 
towD  improvement  more  than  the  breaking-  out  of  a  lawa 
adornment  craze  ;  it  will  soon  extend  to  cleaning  up  fence 
comers,  taking  the  slack  oat  of  loose  wires;  many  a  housewife 
will  take  time  to  plant  flowers  at>out  the  doco"  and  cannas  wilt 
supersede' the  burdocks. 

Some  of  our  duties  have  been  touched  upon  in  this  paper, 
others  mi^^ht  be  mentioned,  but  many  of  them  suggest  them- 
selves. We  are  largely  engaged  in  discussing  just  now  how 
to  make  more  money,  but  there  is  a  broader  question  for  the 
farmers  to  study  today.  Our  citizenship  and  what  it  stands 
for  is  broader  and  longer  and  should  occupy  more  of  our  time. 
The  farmer  stands  not  only  as  the  one  who  is  to  add  realty 
wealth  to  this  country,  but  he  stands  today,  as  never  before, 
the  guardian  of  the  destinies  of  the  countiy  at  large ;  he 
stands,  to  a  large  extent,  as  arbitrator  of  the  moral  and  polit- 
ical conscience  of  the  people  ;  he  is  the  grand  jury  to  whom  is 
referred  year  by  year  the  questions  that  affect  not  only  you 
and  me  but  the  whole  population  ;  thus  he  becomes  the  moral 
tribunal  of  the  nation.  Are  we  as  farmers  prepared  to  well 
decide  these  questions?  Farmers'  institutes  and  similar  meet- 
ings are  doing  more  to  bring  about  this  desirable  state  of 
affairs,  to  foster  a  better  understanding  and  expand  the  rela- 
tions that  we  bear  to  each  other  and  the  Republic  in  general, 
than  anything  that  has  happened  to  us  in  the  course  of  our 
lives.  May  we  know  our  duty  and  the  obligations  devolving 
upon  us  as  citizens  and  farmers  and  act  well  upon  them  ;  may 
we  become  a  co-operative  power  for  good  and  benign  influences 
and  have  the  satisfaction  of  knowing  that  we,  in  doing  our 
part,  have  made  our  homes,  the  people  about  us  and  the  town 
better  and  brighter,  our  social  and  moral  life  stronger,  more 
symmetrical  and  complete  with  good  deeds  ;  and  though  few 
of  us  may  accomplish  deeds  that  shall  win  earthly  fame,  yet 
for  the  doing  and  faltering  not  may  we  some  day  hear  the 
words,  "Well  done  —  thou  hast  t>een  faithful  over  a  few 
things,"  from  the  kindest  voice  in  all  the  universe  and  gain  a 
continuing  peace  that  shall  abide  when  the  earth  itself  shall 
have  become  the  dust  of  the  ages. 
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FROM  A  CREAMERY  AND  CHEESE  FACTORY 
STANDPOINT. 

Delivered  at  Vergennes  by  T.  B.  Harriott  of  Georgia, 

The  leading  industries  among  the  farmers  of  Vermont  be- 
ing dairying,  and  how  to  produce  the  most  butter  or  cheese  at 
the  lowest  cost,  or  how  rather  to  produce  the  largest  flow  of 
milk  and  leave  a  credit  balance  on  the  right  aide,  seems  to  be 
the  question  at  issue. 

The  questions  relating  to  dairying  as  discussed  by  the 
board  of  agriculture  very  properly  commence  with  the  methods 
pertaining  to  the  production  of  feeds,  of  what  constitutes 
most  profitable,  most  nutritious  substances  in  supplying  what 
is  termed  a  balanced  ration  ;  in  short  how  to  utilize  the  pro- 
ducts of  the  field  through  most  economic  methods  into  milk. 
The  study  of  the  process  of  milk  production,  through  its  vari- 
ous stages,  seems  almost  bewildering,  but  when  we  have  fol- 
lowed these  discussions  and  have  a  comprehensive  under- 
standing of  them,  of  feeds,  how  to  produce  them,  of  breeds, 
silos,  bams,  of  the  necessary  expense  and  labor  in  providing 
for  and  maintaining  a  dairy  herd,  we  have  passed  that  per- 
plexing and  difficult  stage  and  leaves  the  remaining  process 
easy  and  comprehensive,  which  takes  us  from  the  milk  pail  to 
the  package.  The  discussion  on  this  subject  has  taken  the 
dairymen  through  the  methods  of  producing  the  most  of,  and 
at  the  least  cost,  his  product  of  milk  as  far  as  the  milk  pail 
and  there  leave  him.  And  it  is  at  this  point  I  take  him  up 
and  carry  the  argument  through  with  a  few  suggestive  hints 
along  the  line  leading  to  the  finished  product,  which  I  hope 
may  be  productive  in  awakening  an  interest  in  the  most  simple 
methods  which  influence  to  a  great  degree  the  success  and 
standing  of  the  product  manufactured. 

However  well  the  dairymen  may  understand  the  method  of 
producing  milk  from  the  beginning  to  the  milk  pail,  by  what 
seems  a  little  thoughtless  carelessness  in  the  handling  or 
care  of  it,  he  unconsciously  has  lost  that  which  he  has  most 
striven  to  obtain,  the  profit,  or  a  considerable  portion  of  it,- 
and  he  becomes  perplexed.  It  is  the  desire  of  every  dairyman 
that  his  product  reach  the  best  market.  He  should  consider 
that  only  the  best  goods  get  there,  that  is,  in  supplying  milk, 
furnishing  the  raw  material  which  determines  the  grade  or 
rank  this  product  must  take.  He  must  not  consider  that  all 
depends  on  the  maker,   but  should  reason  that  no  milk   is 
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qualified  to  make  good  goods  or  to  command  good  prices  that 
he  would  hesitate  to  eat  himself,  which  would  leave  the  ques- 
tion of  fine  goods  entirely  with  the  maker. 

This  question  of  good  milk  is  like  thrashing  old  straw,  it 
has  been  hurled  at  the  dairymen  from  the  platform  and 
through  the  dairy  press  for  years.  There  is  nothing  new 
about  it  yet  the  exigency  is  so  great,  the  trade  so  exacting,  it 
should  be  field  up  to  htm  every  time  he  milks  a  cow.  Dairy- 
men do  know  and  understand  the  importance  of  care  and 
painstaking  in  the  handling  of  milk,  yet  somehow,  or  some 
way,  many,  very  many  do  not  seem  to  understand  what  con- 
stitutes good,  sound  milk.  It  is  milk  from  healthy  cows,  well 
cared  for,  the  stables  where  the  milking  is  done  ventilated, 
and  kept  clean  and  dry  as  possible  by  the  use  of  absorbents, 
such  as  straw,  sawdust,  land  plaster,  and  the  persons  doing 
the  milking  shall  be  cleanly  in  their  habits,  ever  bearing  in 
mind  that  filth  once  in  the  milk  is  always  thereafter  there, 
and  in  every  way  avoid  exciting  the  cows,  and  finally  the 
milk  put  into  clean  utensils  and  cooled  down  to  a  point  where 
the  development  of  undesirable  bacteria  will  be  checked.  This 
is  a  simple  method  and  requires  no  special  effort. 

The  extreme  competition  in  the  business,  the  employment 
of  men  and  boys  at  the  stations  who  are  incompetent  to  judge 
milk  have  in  some  localities  caused  the  farmers  to  become 
careless  and  indifferent  in  the  care  of  milk,  which  is  the 
means  of  lowering  the  standard  of  Vermont  products.  This 
has  become  a  condition  and  a  fact  which  the  factories  and 
dairymen  will  be  obliged  to  meet.  The  conditions  pertaining 
to  the  manufacture  of  fine  butter  and  cheese  should  be  thor- 
oughly understood  by  every  dairyman.  Like  every  article  of 
fo^  manufactured  the  very  essence  of  success  lies  in  the  raw 
material,  milk  being  an  article  of  food  when  you  offer  it  for 
sale  at  the  creamery,  cheese  factory,  or  anywhere  else.  Your 
self-interest,  the  consumer  and  the  laws  of  your  state  have 
a  Fight  to  demand  that  it  be  clean,  pure  and  wholesome. 

I  believe  we  as  Vermouters  are  somewhat  vain  and  self- 
conceited  in  our  estimation  of  our  abilities  on  dairying  and 
inclined  to  follow  old  ruts.  Nature  having  placed  at  our- 
disposal  the  means  whereby  we  can  and  do  excel,  we  seem  to 
think  because  we  are  in  Vermont  no  one  can  approach  us;  but 
we  are  going  to  get  this  conceit  badly  shattered  before  we  are 
aware  of  it  unless  we  open  our  eyes  to  the  fact  that  there  is  a 
struggle  for  first  place.  The  effort  to  keep  the  lead  must  be 
through  practical  dairy  education. 

But  a  short  time  ago  Canada  was  not  considered  by  us  a 
competitor.  Many  of  us  remember  quotations  of  "Western 
Reserve,"  but  the  quotations  were  so  low  compared  with  our 
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own  we  did  not  consider  them  in  any  way  likely  to  influence, 
our  eastern  markets,  but  the  race  between  the  east  and  west 
today  is  neck  and  neck. 

With  effort  only  can  we  retain  and  sustain  the  standard 
of  Vermont  butter  and  cheese  to  where  Vermont  maple  sugar 
now  stands  unapproacable,  the  best  in  the  world.  Many  dairy- 
men wonder  how  it  is  some  farmers  can  keep  a  much  larper 
amouqt  of  milk  than  they  have  over  night  and  have  no  trouble 
in  keeping  it ;  it  is  always  sweet  and  free  from  taint,  while  they 
dip  and  dip  and  in  the  morning  it  is  sour.  There  is  a  secret  in 
this  process  which  I  can  divulge.  Your  trouble  and  extra 
labor  in  dipping  and  cooling  to  no  avail  comes  about  by  your 
cows  not  being  clean.  Perhaps  the  cans  have  stood  all  day 
with  milk  or  whey  io  them  and  you  have  hurriedly  washed 
them  to  have  them  ready  for  milking  and  perhaps  the  scald- 
ing water  to  scald  them  did  not  scald  much.  You  dip  and 
dip,  but  the  milk  spoils.  You  may  think  just  warm  water  is 
just  as  good  ;  you  think  you  have  washed  them  clean,  they 
look  clean  but  they  are  not ;  millions  of  living  germs  are  out- 
side and  inside  those  cans,  and  when  you  empty  warm  milk 
into  such  a  can  they  are  right  there  on  the  ground  ready  to 
commence  operations,  and  they  will  be  sure  to  operate.  Be 
sure  the  cans  are  thoroughly  cleansed.  Nothing  short  of  boil- 
ing water  or  steam  will  destroy  those  germs. 

The  night'smilk  should  be  aerated  ;  if  you  have  no  aerator 
dip  it  often  in  hot  weather  until  it  is  cooled  to  temperature  of 
outside  air.  If  you  set  your  cans  in  cold  water,  dip  them  just 
the  same.  Unless  you  do  the  cold  water  throws  up  the  cream 
at  once  and  your  can  is  sealed  so  that  no  evaporation  is  possi- 
ble and  the  milk  is  liable  to  retain  an  undesirable  flavor. 

Go  to  the  factory  in  seasonable  hours  and  when  you  re- 
turn, empty  cans  immediately;  have  them  washed  and  scalded 
at  once  and  set  out  for  the  sun  and  air,  to  purify.  And  if  you 
go  to  the  factory  at  night,  never  put  milk  or  whey  in  them 
but  simply  rinse  them  in  cold  water.  Avoid  filth  in  every 
possible  way,  so  that  the  milk  when  delivered  will  retain  as 
near  as  possible  its  normal  condition.  The  same  milk  that 
would,  make  fairly  good  butter  would  make  poor  cheese, 
which  is  accounted  for  by  a  portion  of  the  deleterious  bacteria 
going  off  in  the  buttermilk  and  is  retained  in  the  cheese 
casein. 

It  is  generally  considered  by  most  farmers  that  if  the  milk 
is  not  sour  it  must  be  all  right,  and  are  apt  to  resent  any  sug- 
gestions from  the  maker  that  the  milk  is  off.  The  matter  of 
sour  milk  is  of  little  concern  to  the  experienced  cheese  maker; 
he  has  no  fear  or  dread  from  it.  He  can  reject  it,  knowing 
the  farmer  understands  perfectly  well  what  would  be  the  re- 
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salt  from  its  use.  Certain  conditions  Of  mitk  increase  the  los» 
of  fat  and  casein  in  cheese  making  and  result  in  reducing  the 
yield  and  quality.  These  conditions  are  what  are  termedl 
taints  and  are  the  dread  of  the  maker.  There  is  no  source  of 
trouble  in  cheese  making  which  is  so  annoying  and  so  pro- 
ductive of  serious  loss.  £  general  the  most  common  cause  of 
tainted  milk  is  from  lack  of  cleanliness  in  milking  and  care 
of  the  milk,  the  causes  of  which  are  mostly  under  control  of 
the  farmer,  as  I  consider  the  prime  cause  of  taints  originate 
from  filth  from  some  source. 

In  the  treatment  of  this  subject  I  have  assumed  the  maker 
to  understand  his  business,  and  an  exhaustive  consideration 
of  these  topics  has  not  been  attempted. 

The  enormous  milk  production  in  this  country  necessi- 
tates every  effort  to  divert  its  different  products  into  all  chan- 
nels of  trade  possible,  and  the  consuming  public  have  an 
extensive  stock  to  select  from. 

The  trade  in  dairy  products  of  today  are  very  exacting 
in  quality,  and  the  wide  range  in  price  between  extra  and 
common  should  stimulate  us  to  strive  for  the  top  mark  with 
all  resources  at  our  command. 

The  demand  for  dairy  products  the  past  season,  and  the 
encouraging  prospects  for  the  coming  season  should  encour- 
age us  in  enorts  to  excel  and  feel  an  individual  responsibility 
in  the  excellence  of  Vermont  products. 

We  hope  that  at  no  distant  day  our  government  will  give 
our  soldiers  a  ration  of  good,  honest,  healthful  American 
cheese,  which  would  add  to  the  health  and  comfort  of  our 
soldiers  and  would  open  a  market  for  our  dairy  products, 
which  would  mean  propserity  to  that  industry.  It  may  be 
claimed  that  cheese  is  such  a  perishable  article  it  could  not  be 
used  as  an  army  ration  without  great  waste,  that  it  would 
deteriorate  in  hot  climates  so  as  to  soon  become  unfit  for  food. 
This  would  be  true  as  cheese  is  generally  made  for  home  con- 
sumption, but  it  is  not  necessary  to  make  that  kind  to  have  a 
good,  rich,  palatable  cheese  that  improves  with  age,  and  that 
will  keep  almost  an  indefinite  period  when  our  facilities  for 
refrigerator  transportation  and  cold  storage   are  considered. 

To  do  our  best  is  to  accomplish  the  best  results,  ever 
bearing  in  mind  we  are  catering  to  a  very  sensitive  and  deli- 
cate taste.  To  meet  its  demands  is  through  everlasting  vigi- 
lance and  effort. 
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STRAWBERRY  GROWING. 
By  Gboroe  H.  Tbrhill,  MorrisTille. 

No  market  garden  could  be  called  complete  without  the 
growing  of  strawberries,  and  no  home  garden  surely  would  he 
complete  unless  it  had  its  bed  of  strawberries,  sufficient  to 
fnmisb  the  family  with  all  the  berries  they  could  eat  for  from 
three  to  six  weeks.  People  who  never  tried  to  grow  berries 
would  be  surprised  to  find  how  easily  they  can  add  this  lux- 
ury to  their  tables.  I  believe  there  is  nothing  can  be  gfrown 
upon  the  farm  that  will  furnish  so  much  for  the  labor  and 
money  spent  as  this  one  fruit  which  has  justly  been  called 
the  queen  of  fruits.  Who  is  there  in  all  the  world  more  de- 
serving of  luxuries  of  this  kind  than  the  farmer,  who  owns 
the  land  and  bestows  the  labor  many  times  for  others  to  en- 
joy. Shall  we  let  the  merchants,  lawyers  and  manufacturers 
have  these  things  and  we  go  without?  Think  of  these  things 
and  see  if  you  had  not  better  try  a  small  bed  another  year, 
and  I  shall  feel  sure  that  when  you  have  grown  them  once 
you  will  continue. 

How  shall  we  grow  them  for  home  or  market  ?  First  go 
to  some  grower  near  by  and  learn  all  you  can  about  what 
kinds  do  best  with  him,  then  if  you  can,  get  some  plants  of 
him;  if  not  look  in  the  paper  for  fruit  growers  and  send  for 
catalogues,and  look  them  over  and  select  the  kinds  your  neigh- 
bor advised  you.  Buy  your  plants  and  set  in  the  spring  of  the 
year  on  good,  well  prepared  ground.  Now,  whether  you 
grow  them  for  home  or  market  you  want  good  ground,  well 
fitted,  and  good  care,  for  there  is  and  always  will  be  a  good 
market  for  large,  clean,  nice  fruit,  and  it  costs  less  to  raise 
them  than  the  poor,  small,  dirty  fruit  of  which  we  see  so 
much  in  the  market.  Costs  less  because  you  can  get  so  much 
more  and  so  much  better  fruit  on  the  same  ground,  and  so 
much  better  price.  So  I  would  say,  take  any  good  com 
^onnd  and  fertilize  as  heavy  as  you  feel  you  can,  though  it 
IS  not  necessary  for  a  good  crop  to  put  on  large  amounts  of 
manure.  Still,  like  almost  everything  else,  the  better  you 
feed  them  the  better  they  will  feed  you  in  return. 

Old  land  is  preferable  when  it  has  been  well  hoed  so  the 
weeds  will  be  kept  in  check  more  easily,  and  the  white  grub, 
which  is  one  of  the  worst  enemies,  will  work  less  than  on. 
sward  land.  Plow  the  land  deep  and  make  mellow  and  fine 
before  the  plants  are  put  out, 
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In  selecting  jour  plants  you  must  know  which  are  pistil- 
late and  which  are  staminate  berries.  Plants,  like  animals, 
have  sex  and  the  laws  of  nature  must  be  studied  and  complied 
with  if  you  would  succeed.  As  a  rule  the  pistillate  plants  are 
more  productive,  yet  many  varieties  have  been  produced  of 
late  years  that  are  self-fertile  and  still  bear  well.  The  pistil- 
late or  oon-fertile  plants  want  to  be  set  so  that  every  third  or 
fifth  row  will  be  staminate  or  self-fertile,  so  the  pollen  can 
be  blown  and  carried  by  insects  over  one  or  two  rows  each  way. 

The  same  variety  will  not  succeed  equally  well  on  all  soils 
and  in  all  localities,  and  I  believe  we  should  set  out  a  few  of 
several  varieties  and  prove  them  before  we  go  into  it  on  a 
large  scale.  Plants  of  our  own  raising  from  the  first  and 
earliest  runners  will  do  better  than  plants  that  have  to  be 
shipped  very  far  by  express. 

I  believe  there  is  no  best  variety  of  strawberries,  for  what 
seems  best  in  one  locality  will  fail  in  others.  Hence  the  nec- 
essity of  testing  each  variety,  or  of  having  it  tested,  in  your 
locality.  For  home  or  garden  culture  they  will  bear  to  be  set 
thicker  than  for  field  culture. 

Two  or  three  feet  apart  for  rows  and  eighteen  inches  for 
hills  is  right  for  garden,  while  for  field  culture  I  put  them 
four  or  five  feet  in  the  rows  and  about  the  same  in  the  hill. 
Set  the  plants  so  the  crown  will  be  just  level  with  the  surface 
of  the  soil,  not  too  deep  or  too  far  out  of  ground,  but  just 
right,  pressing  the  soil  firmly  about  the  plant.  We  usually 
put  the  plants  into  a  pail  of  water  and  set  from  there,  which 
IS  easier  than  wetting  each  plant,  and  the  earth  will  stick  to 
the  wet  roots  and  do  as  well  as  if  wet.  After  planting  the 
work  is  only  just  beg^un.  If  in  the  garden  or  field,  hoe  and 
cultivate  often  for  it  is  easier  to  hoe  twice  without  weeds  than 
once  with  weeds.  Keep  them  down  with  constant  cultivation 
and  hoeing,  for  weeds  and  strawberries  do  not  do  well  togeth- 
er. When  the  runners  begin  to  start,  it  is  better  to  keep  them 
cut  till  July  or  August  and  then  let  enough  grow  to  form 
plants  six  or  eight  inches  apart.  On  my  own  plants  I  have 
used  horse  manure  for  winter  protection,  getting  it  after  heat- 
ing so  as  to  bill  the  weeds  that  may  be  in  it.  I  put  it  on  to 
the  first  snow.  I  prefer  this  to  straw  or  boughs  ;  yet  these 
are  good.  This  serves  several  purposes.  First,  enriching 
t^e  soil,  then  it  holds  the  frost  from  heaving  out  plants,  also 
keeps  the  soil  moist  and  fruit  clean.  Spread  it  on  thin  and 
even  as  you  can  and  cover  the  snow.  And  in  spring  take  a 
fork  and  shake  out  the  thickest  places,  leaving  the  plants  to 
.  come  up  through.  If  for  market,  buy  new,  clean  baskets  and 
crates  and  fill  them  full  of  nice,  clean,  large  berries,  and 
there  is  no  end  to  the  amount  that  can  be  sold. 
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When  peo^e  bujr  fruit  they  are  sure  to  want  more  if  gual- 
itj  is  No.  1.  There  is  g^ood  money  in  raising  strawberries  if 
done  correctly.  Three  to  four  hundred  dollars  can  easily  be 
realized,  and  many  get  as  high  as  one  thousand  dollars  per 
acre,  on  rich  soil  and  the  beet  of  care.  Every  farmer  should 
raise  enough  for  his  family  at  least,  for  I  believe  there  is 
nothing  that  will  add  so  much  to  our  comfort  for  the  work 
and  expense  as  a  few  rows  of  berries.  So  I  want  to  say  to 
all  to  try  it  and  do  your  part  well  and  see  if  it  does  not  pay> 
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BEES  AND  HONEY. 


At  Manchester.  Jan.  2,  bj  S.  H.  Holhbs,  President  Vermoat 
Beekeepers'  Association,  Shoreham,  Vt. 

The  occupation  of  beekeeping  and  production  of  hone;, 
although  not  a  new  industry,  is  comparatively  little  known 
by  the  general  public. 

It  is  estimated  by  the  best  authorities  on  the  subject  that 
there  are  one  hundred  and  fifty  million  pounds  of  honey  pro- 
duced in  the  United  States  annually.  Of  course  Vermont 
produces  a  very  smalt  proportion  of  this  quantity  but  when  it 
comes  to  comparison  in  quality  and  proportion  to  the  room 
she  occupies  on  the  map.  she  stands  in  the  front  rank  in  re- 
gard to  hooey  as  well  as  horses,  dairy  cows,  sheep,  butter,  or 
even  maple  sugar. 

This  being  the  fact,  which  every  public-spirited  Ver- 
monter  is  ready  to  affirm,  we  should  ever  bear  in  mind  that  by 
"eternal  vigilance"  only  is  success  retained.  It  has  been  said 
that  Vermont  is  a  good  state  to  emigrate  from  and  many  that 
have  gone  from  us  to  the  Middle.  Western  and  Southern: 
States  have  carried  the  manhood,  integrity  and  energy,  with 
which  thej  were  endowed,  among  these  hills,  to  the  better- 
ment of  mankind,  as  well  as  improved  methods  in  farm  pro- 
ductions, thus  making  themselves  competitors  with  their  na- 
tive State  i  so  that  in  beekeeping,  as  well  as  other  farm  pur- 
suits, one  must  be  continually  on  the  alert  for  improved  meth- 
ods of  caring  for  the  bees,  of  caring  for  the  honey  crop  when 
secured,  fitting  for  market  and  also  placing  the  crop  in  the 
most  favorable  place  for  ready  and  profitable  sales. 

As  has  already  been  intimated,  Vermont  is  not  behind 
other  States  in  proportion  to  her  area,  yet  her  resources  for 
honey  production  are  only  partially  developed.  Nor  is  her 
annual  production,  amounting  to  some  one  hundred  fiftr 
thousand  pounds,  sufficient  to  supply  her  own  population  with 
anything  like  what  would  be  consumed  if  the  product  were 
evenly  distributed.  A  little  arithmetical  calculation  showa 
that  not  more  than  one-half  pound  to  each  person  in  the  State 
is  produced  by  the  State  itself.  Add  to  this  the  fact  that  a 
large  proportion  of  the  honey  produced  goes  outside  to  the 
larger  cities  and  we  must  conclude  that  very  many  individuals 
seldom  p:et  a  taste  of  this  most  wholesome  and  healthy  sweet. 
But  while  it  is  desirable  that  the  honey  which  annually  goes 
to  waste  should  be  made  use  of  and  that  the  crop  should  be 
evenly  distributed,  jthus  encouraging   home   production  and 
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l}ome  consumption  there  is  another  advantage  gained  which 
bears  a  closer  relationship  to  the  agriculturaTist  than  this. 

The  cross  fertilization  of  t)lossoms  is  receiving  more  at- 
tention than  formerly  and  it  is  becoming  known  that  better 
fruit  is  obtained  when  the  best  methods  of  fertilization  are 
used.  Although  nature  has  provided  other  agents  to  carry 
€)ut  this  purpose  there  is  no  means  practically  so  effective  as 
the  honey  bee  as  it  visits  the  blossoms  of  all  our  fruits  from 
the  tiny  bloom  of  the  raspberry  to  that  of  the  mammoth 
squash  that  adorns  (?)  the  table  of  our  county  fairs.  I  merely 
mention  these  facts  in  passing  that  it  may  be  better  known 
that  the  honey  bee  is  the  friend  and  not  the  foe  of  the  farmer 
and  fruit  grower. 

There  are  two  erroneous  ideas  in  regard  to  bee  culture 
and  honey  production  which  are  quite  common.  One  is  that 
bees  "work  for  nothing  and  board  themselves."  The  other 
is  that  the  business  does  not  pay  and  that  it  offers  no  induce- 
ment to  the  man  or  woman  who  wishes  for  an  employment  to 
develop  their  best  thought  and  energy.  With  the  first  idea, 
one  who  engaged  in  the  .pursuit  would  be  likely  to  fail 
thcoiigh  neglect  to  give  the  bees  proper  attention  and  assist 
them  to  secure  a  profitable  surplus  of  honey;  and  with  the  sec- 
ond, many  would  deprive  themselves  of  the  pleasure  of  a  most 
fascinating  pursuit  and  also  the  pecuniary  profit  resulting 
from  energetic  labor  and  the  use  of  good  judgment. 

There  are  not  many  localities  in  Vermont  where  the  va- 
riety and  extent  of  honey  producing  plants  is  such  as  to  war- 
rant a  profitable  field  for  the  specialist  and  it  is  the  purpose  of 
this  paper  to  encourage  the  keeping  of  a  few  swarms  of  bees 
by  individuals  who  have  other  sources  of  income  and  might 
with  advantage  take  up  the  occupation  as  an  adjunct  of  fruit 
growing,  farming  or  even  housekeeping,  for  some  women 
have  found  the  keeping  of  a  few  swarms  of  bees  quite  as 
profitable  and  much  easier  than  rambling  over  the  hillsides  to 
keep  the  turkeys  out  of  their  neighbors'  grain  field  or  the 
young  chicks  out  of  the  wet  grass.  It  is  true  that  bees  have 
the  faculty  and  sometimes  will  sting,  but  the  danger  from 
this  source  is  often  magnified  beyond  necessity  or  actual  facts. 
The  t>egiiiner  should  protect  the  face  and  hands  while  manip- 
ulatlng  the  bees  and  the  most  timid  can  train  themselves  to 
deliberate  and  careful  movements  and  gather  interest  and 
enjoyment  in  the  work. 

Anyone  contemplating  beekeeping  on  a  large  or  small 
scale  should  first  procure  some  standard  book  on  apiculture 
and  study  it  carefully,  supplementing  the  study  with  actual 
work  among  the  bees.  Take  but  a  few  swarms  at  first  aqd 
increase  as  circnmstances  will  permit.     As  in  all  other  kinds 
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of  business,  some  will  develop  faster  than  others.  More  bees 
can  be  kept  in  some  localities  than  others.  An  occasional 
visit  to  some  practical  apiarist  will  aid  materially  to  suct 
cess.  There  will  be  ample  scope  for  study,  observation 
and  reasoning  faculties.  Study  the  habits  and  requirements 
of  the  bees.  Observe  the  flora  of  your  vicinity.  Find  out 
when  the  bees  get  the  most  honey  and  from  what  source  anrf 
how  long  it  continues  ;  then  another  season  you  may  be  able 
to  prepare  to  get  the  most  from  that  source. 

Swarms  should  be  kept  strong  in  numbers  and  in  normal 
conditions.  How  to  have  a  hive  full  of  bees  and  ready  for 
action  is  as  important  as  that  a  general  of  an  armr  should 
have  his  men  in  good  health  and  spirits  and  under  good  disci- 
pline when  the  enemy  approaches. 

The  honey  season  in  Vermont  is  short  at  the  best  and  the 
time  for  procuring  surplus  honey  is  sometimes  limited  to  a  few 
days,  and  in  no  occupation  is  the  old  maxim  more  true  that 
our  dish  should  be  right  side  up  when  it  "rains  porridge." 
Even  then  there  m&y  come  a  season  like  the  one  just  passed 
(1899)  in  Vermont,  when  it  docs 'not  "rain"  honey  at  all,' 
but  such  occasions  are  the  exception  rather  than  the  rule.  On 
the  other  hand,  there  are  seasons  when  the  proceeds  are  great 
in  proportion  to  the  labor  and  expense  involved  and  anyone 
contemplating  this  branch  of  farmiae  must  expect  success  and 
reverse  to  follow  in  quick  succession. 

To  those  who  are  interested  in  the  subject,  perhaps  a  few 
general  directions  as  to  the  care  of  bees  and  honey  may  not 
come  amiss.  Beginning  in  the  spring  as  soon  as' the  weafher 
is  warm  enough  for  the  bees  to  fly  freely  and  are  gathering 
pollen,  and  possibly  honey,  from  the  wild  flowers,  the  hives 
should  be  opened  and  examined  to  see  that  there  is  bfood  in 
the  combs,  indicating  the  presence  of  a  good  laying  queen; 
also  to  see  if  there  is  plenty  of  honey  (of  which  there  should 
have  been  an  abundant  supply  the  fall  before),  and  if  there  is 
an  accumulation  of  dead  bees  or  filth  on  the  bottom  of  the 
hive  ;  it  will  be  a  help  to  the  bees  to  remove  all  such.  If  a 
swarm  fails  to  have  a  good  queen  early  in  the  season  they 
should  be  provided  with  one  or  failure  is  the  inevitable  result 
If  there  is  a  lack  of  honey,  there  should  be  fed  a  sufficient 
amount  of  honey  or  sugar  syrup  to  encourage  brood  rearing, 
for  this  is  the  time  to  work  for  increase  of  bees  that  the  num- 
ber may  be  sufficient  to  gather  the  honey  which  may  come 
later.  Perhaps  the  most  important  requisites  at  this  season 
is  a  good  queen  and  plenty  of  food. 

,  The  apiarist'  should  see  that  these  conditions,  are  kept  up 
till  the  main  honey  flow,  which  in  some  seasons  does  not 
tonre  until  thfe  middle  or  last  of  June  in  Verinont,  and  thf"*  the 
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surplus  boxes  should  be  put  on  tbe  hives,  living  the  bees  an 
opportunity  to  store  honey  where  we  may  pet  some  returns 
for  our  labor  and  expense.  The  boxes  should  be  taken  from 
the  hive  as  soon  as  completed,  or  as  soon  as  the  honey  flow 
stops,  and  put  in  a  warm,  dry  and  well  ventilated  room,  and 
kept  under  those  conditions  till  the  honey  is  ripened  sufB- 
ciently  to  be  in  the  right  condition  for  market.  When  the 
honey  Increases  beyond  the  demands  of  the  family,  study  to 
dispose  of  the  surplus  to  the  best  advantag'e.  Do  not  go  to 
your  nearest  grocer  and  sell  the  honey  for  less  than  the 
wholesale  price,  as  is  often  done.  You  do  not  take  your  but- 
ter in  a  wash  tub  or  dry  goods  box  to  the  store  and  offer  it  for 
12  cents,  when  you  can  put  it  into  a  neat  package,  made  ex- 
pressly for  the  purpose,  and  send  it  to  market  and  get  18 
cents.  Honey  should  be  handled  with  the  same  painstaking 
care.  The  boxes  should  be  cleaned  and  kept  from  dust  and 
insects.  Neat  crates  should  be  provided,  holding  about  twen- 
ty boxes  each,  and  the  honey  carefully  graded  and  packed, 
either  with  glass  fronts  or  cartons  neatly  printed, 

At  the  close  of  the  honey  season,  there  should  be  an  am- 
ple supply  of  honey  in  the  hives  for  the  winter  stores  needed 
by  the  bees.  If  honey  is  lacking,  sugar  syrup  should  be  fed  as 
in  the  spring.  The  difference  being  that  in  tbe  spring  we 
feed  to  encourage  brooding  and  in  the  fall  we  feed  to  keep  the 
bees  from  starving  during  the  winter.  Before  cold  weather 
sets  in  the  beCs  should  be  packed  in  double  walled  hives,  or 
put  into  a  dry,  frost  proof  cellar,  to  protect  them  from  the 
severity  of  our  Vermont  winters. 

I  have  already  said  enough  to  convince  you  that  bee  keep- 
ing is  no  child's  play;  that  it  requires  skillful  labor  and  good 
judgment.  I  have  said  very  little  of  the  profits  of  the  busi- 
ness, as  that  has  often  been  overdone,  inducing  many  to  take 
up  the  occupation,  only  to  meet  with  failure. 

But  many  fanners  have  added  this  branch  to  their  other 
interests  and  found  it  most  profitable  of  any  for  the  amount 
of  labor  and  expense  involved.  Many  who  have  not  strength 
to  grapple  with  the  heavier  farm  labor  have  taken  uo  this 
work  and  found  a  healthful  and  pleasurable  occupation  with 
remuneration  sufficient  to  induce  them  to  continue  the  business 
for  the  profits  alone. 

The  old  saying  holds  true  "that  any  business  is  good 
business,  provided  it  is  well  followed." 
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RUTLAND  COUNTY  FRUIT  REPORT. 

By  D.  C.  Hicks,  Vice  President  for  Rutland  County.  Read 
at  the  Burlington  Meeting,  December,  1899. 
Rutland  Count;,  topographically  considered,  is  in  the 
main  well  adapted  to  the  growing  of  the  fruits  of  the  Cham- 
plain  Valley.  A  few  of  the  mountain  towns,  Mt,  Tabor,  Mt. 
Holly,  Peru,  Mendon,  Sherburne  and  Pittsfield  are  more  re- 
stricted in  the  range  of  varieties  which  are  suitable  to  their 
elevation,  but  manr  good  orchards  are  found  in  these  towns. 
The  soil  of  the  county  is  diversified.  In  the  north  central 
and  western  section,  clay  and  cla^loam  abounds;  in  the  south- 
western portion,  black  slate,  soil  predominates ;  and  in  the 
south  central  and  southeastern,  lime  loam  and  sandy  loam  is 
much  in  evidence.  The  largest  orchards  are  found  on  the 
clay  loam  and  black  slate  soils,  but  orchards  of  considerable 
size  are  found  in  the  other  sections.  The  sandy  loam  soils  of 
the  south  central  part  are  well  adapted  to  the  growing  of  the 
small  fruits  and  increased  attention  is  being  paid  to  this 
branch  of  fruit  growing.  The  strawt)errj  leads,  followed  l^ 
the  raspberry,  blackberry,  currant  and  gooseberry.  The 
home  markets  consume  all  the  fruits  raised,  except  in  years  of 
heavy  crops,  a  few  apples  find  a  market  outside.  In  such 
years,  much  of  the  surplus  apple  crop  is  made  into  cider.  The 
evaporating  and  canning  industries  have  not  as  yet  been  es- 
tablished, although  I  believe  in  the  best  apple  sections  one  or 
more  such  well  equipped  plants  would  be  successful, 

The  cultivation  of  the  soil  planted  to  tree  fruits  is  not 
generally  practical.  Better  results  would  come  to  the  owners 
if  more  attention  was  paid  to  this,  with  pruning  and  fertiliz- 
ing. Where  fertilizers  are  used,  ashes  and  barnyard  manure 
are  the  two  forms  applied.  It  is  usually  done  in  the  fall  and 
winter. 

Pruning  is  mostly  done  at  this  time  and  in  early  spring. 
Spraying  of  fruit  trees  is  receiving  more  attention,  and  the 
necessity  and  value  of  such  work  is  each  year  becoming  more 
evident  to  oar  orchardists. 

The  different  varieties  of  fruits  grown  is  legion,  but  if  I 
were  asked  to  name  four  varieties  in  each  class  best  suited  for 
commercial  purposes,  would  name  the  following:  Rhode 
Island  Greening,  Northern  Spy,  Hubbardston,  Nonesuch  and 
Spitzenberg  apples;  for  pears,  Anjon,  Tyson,  Vermont  Beau- 
ty and  Sheldon  ;  plums,  Lombard,  Monarch,  Grand  Duke  and 
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Yellow  Ga^  ;  cherries,  Dyehouse,  Early  Richmond,  Mont- 
morency and  Morrello.  In  small  fruits  :  Strawberry,  Haver- 
land,  Beder  Wood,  Brandywine  and  Warfield  ;  blackberry, 
Eldorado,  Ancient  Britton,  Snyder  and  Agawam ;  red  rasp- 
berry, London,  Miller,  Cuthbert  and  Marlboro;  black  and  pur- 
ple, Gregg  and  Palmer,  Shaffer  and  Columbian ;  goose- 
berry, Houghton,  Red  Jacket,  Smith's  and  Pearl ;  currant, 
Cherry,  Pavi  Red  Cross  and  White  Transparent.  Outside 
of  this  list  there  are  many  old  varieties  that  are  valuable,  and 
the  list  of  new  and  untested  varieties  is  large  and  increasing, 
and  promises  many  valuable  additions  for  market  and  home 
use.  While  I  can  not  in  this  informal  talk  devote  time  to  a 
discussion  of  these  new  claimants  to  places  in  our  gardens 
and  orchards,  yet  at  some  future  time  I  hope  to  give  a  short 
paper  before  this  society  on  this  topic  alone. 

The  insect  foes  that  do  the  most  damage  are  the  forest 
tree  and  tent  caterpillars,  codlin  moth,  bud  moth,  the  different 
families  of  borers  and  the  railroad  worm.  The  two  last 
named  are  the  most  serious  pests.  The  fungus  diseases  that 
have  to  be  fought  are  the  different  forms  of  blight,  plum  rot, 
black  knot  and  the  canker  of  the  apple.  In  the  small  fruits, 
strawberry  rust  and  anthranose  are  somewhat  prevalent,  less 
so  in  the  last  year  than  for  some  years  before.  The  same  may 
be  said  of  pear  blight  and  black  knot,  but  I  fear  that  the 
apple  tree  canker  is  on  the  increase  in  our  county.  The  Bald- 
win seems  more  liable  to  its  attack  than  any  other  variety. 
In  this  short  report  I  shall  be  unable  to  discuss  methods  of 
fighting  these  insect  and  fungus  foes,  but  at  any  time  will 
answer  to  the  best  of  my  ability  any  question  touching  these 
points. 

The  fruit  crop  of  the  present  year  has  been  a  light  one  in 
Rutland  County.  Apples  hardly  more  than  25  per  cent,  of  a 
full  crop,  pears  and  cherries  light  and  plums  less  than  one- 
half  crop.  In  small  fruits,  strawberries  made  40  per  cent,  of 
last  season's  crop,  raspberries  20  per  cent.,  blackberries  and 
currants  50  per  cent,  of  an  average  crop.  Prices  for  all  kinds 
of  fruit  ruled  high,  an  advance  of  10  to  25  per  cent,  over  last 
season's  good  prices. 

The  outlook  for  next  season  at  the  present  time  (Dec.  12), 
is  not  as  a  whole  promising.  Spring  set  small  fruits  will  not 
average  60  per  cent,  of  a  full  stand,  and  our  orchards,  which 
in  the  past  two  or  three  seasons  have  been  ravaged  by  the 
forest  tree  caterpillars,  have  not  set  fruit  buds  but  to  a  lim- 
ited extent.  The  chen?  and  plum  seem  the  most  ]>romising 
in  this  respect  and  should  the  coming  winter  and  spring  prove 
favorable,  I  look  for  a  fair  crop  of  these  fruits.  And  right 
here  I  wish  to  urge  the  fruit  growers,  not  only  of  my  own 
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county,  but  all  other  counties  in  the  state,  to  pay  more  atten- 
tion to  the  growing  of  these  two  fr  uits.  The  trees  grow  rap- 
idly, are  easily  handled,  bear  early,  fruit  brings  good  prices 
and  our  market  demands  so  much  exceed  the  available  supply 
that  years  cannot  catch  it  up.  Three  dollars  and  twenty 
cents  per  bushel  crate  is  about  the  lowest  price  for  choice  friiit 
at  my  farm.  Don't  be  alarmed  if  the  birds  pick  a  few  cher- 
ries. They  nearly  always  select  wormy  fruit  and  the  noxious 
insects  they  capture  will  more  than  offset  any  damage  to  the 
cherry  crop.  At  our  next  annual  meeting  let  every  county  in 
the  state  be  represented  and  a  short  report  of  horticultural 
conditions  given. 
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' '  THE  MAN  WITH  THE  HOE. ' ' 
By  Joseph  L.  Hills,  Member  of  the  Board. 

The  writer  does  not  intend  to  discuss  either  Millet's  mas- 
terly work  of  art  nor  Markham's  poem.  "The  Man  With  a 
Hoe  "  for  us  to  consider  is  neither  the  painter's  French  peas- 
ant nor  the  poet's  "brother  to  the  ox,"  but  the  American 
tiller  of  the  soil.  What  does  he  with  his  hoe?  Is  he,  as 
Markham  indicates,  bnitaliaed  by  its  use?  The  poet  votes 
yea,  the  writer  nav.  If  its  user  knows  not  what  he  hoes  nor 
why  he  hoes,  if  his  work  is  mechanical  and  unthinking,  the 
poet  may  be  right.  If,  however,  he  knows  the  reasons  for 
tillage,  now  ana  why  he  cultivates  his  crops,  if  intelligence  is 
linked  to  industry,  agriculture  becomes  an  ennobling  pursuit 
and  he  who  votes  affirmatively  is  forever  wrong. 

The  study  for  us  today  is  not  of  the  man,  however,  but 
of  the  hoe,  the  primal  instrument  of  cultivation.  We  shall 
study  the  work  of  the  hoe,  the  plow,  the  harrow,  the  culti- 
vator, —  cultivation,  its  whys  and  its  wherefores. 

What  is  tillage  ?  It  is  the  fitting  of  soil  to  crop  needs, 
the  promotion  of  "condition." 

Why  is  tillage  necessary  ?  The  principal  reasons  for  soil 
cultivation  may  be  summarized  as  follows  : 

■  1.  It  enlarges  the  total  surface  area  of  soil  particn.-. 
thus  presenting  larger  surfaces  to  soil  water,  to  root  acids,  to 
soil  ferments  and  to  weathering  influences.  This  means  more 
soluble  plant  food. 

2.  It  areates  the  soil,  promoting  soil  breathing. 

3.  It  favors  the  growth  and  action  of  desirable  forms  of 
bacterial  life  and  hinders  those  of  species  which  are  often 
harmful. 

4.  It  permits  a  wider  and  easier  root  penetration,  larger 
foraging  powers,  and  the  production  of  more  humus. 

5.  It  admits  of  a  closer  control  of  the  water  supply. 

6.  It  kills  weeds,  an  important  matter,  not  because  they 
are  weeds,  but  because  they  are  consumers  of  water  and  plant 
food. 

Let  us  elaborate  these  points  somewhat,  for  if  they  are 
apprehended  the  farmer  will  till  the  more  inteligently  and 
successfully. 

Tillage  Jrees  plant  food.  A  pound  of  granulated  sugar 
will  dissolve  more  quickly  if  stirred  in  a  gallon  of  water  than 
will  a  pound  of  sugar  in  lumps,  and  the  latter  more  quickly 
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than  a  pound  of  loaf  sugar  in  a  single  lump.  Why?  Simply 
because  there  is  a  larger  surface  area  for  the  fluid  to  attack 
when  the  sugar  is  eranulated  than  when  it  is  in  either  of  the 
other  two  forms.  If  some  force  broke  the  lump  and  loaf 
sugar  into  fine  particles  they  would  dissolve  more  quickly. 
Similarly,  if  through  plowing,  harrowing,  spading,  cultiva- 
tion in  general,  the  soil  particles,  already  minute,  are  still 
further  subdivided  and  made  smaller,  their  total  surface  area 
is  increased  and  the  opportunity  is  bettered  for  the  battery 
of  solvents  present  in  every  soil  to  attack  and  to  dissolve  the 
plant  food. 

The  natural  plant  food  of  a  soil,  if  it  could  all  be  made 
available  an  needed,  would  last  indefinitely  ;  but  it  is  mainly 
insoluble.  Had  it  been  the  plan  of  creation  to  make  it  all 
available  at  once  it  would  have  been  leached  out  long  ago. 
Continuous  cropping  without  restitution  of  the  plant  food 
removed,  however,  depletes  the  stock  of  soluble  ingredients. 
This  condition  may  be  remedied  by  the  direct  addition  of 
available  plant  food,  by  tillage,  or  both.  It  is  quite  possible 
by  thorough  tillage  to  greatly  increase  crop  production,  in 
part  because  of  the  fining  of  the  soil  and  the  greater  chance 
for  solution. 

Nature's  soil  solvents  are  water,  the  root  and  humus 
acids,  nitric  acid  and  nitrates,  etc.  They  act  in  conjunction 
and  their  work  may  be  hindered  or  favored  according  as  op- 
portunity is  afforded  them  by  tillage. 

2.  Tillage  and  soil  breathing.  A  good  agricultural  soil 
breathes,  inhaling  and  expiring  air  as  does  an  animal.  The 
rush  of  air  is  sometimes  observed  in  wells  in  open  soils  to  be 
strong  enough  to  blow  a  Same.  This  soil  breathing  is  causea 
more  particularly  by  alterations  in  air  pressure,  barometric 
changes  and  by  changes  in  temperature  between  day  and 
night.  It  presents  new  air  to  the  same  soil  particle  and  pro- 
motes its  disintegration. 

3.  Tillage  aids  bacterial  growik.  The  effect  of  the  air 
on  the  growth  of  the  lower  organisms  is  most  important.  All 
soils  contain  bacteria,  minute  plants  of  microscopic  size.  Cer- 
tain species  are  beneficial,  others  detrimental,  and  yet  others, 
so  far  as  are  known,  are  without  effect.  As  a  broad  and  gen- 
eral rule,  those  which  are  harmful  thrive  best  where  the  air  is 
lacking.  Hence  in  proportion  as  tillage  opens  up  a  soil  and 
increases  its  breathing,  within  limits,  its  aerobic  or  air-loving 
bacterial  life  is  favored  and  its  anaerobic  or  air-shunning 
bacterial  life  is  hindered. 

Among  the  bacteria  which  are  indispensible  to  plant 
growth,  whose  activities  are  in  some  measure  affected  by  the 
amount  of   air  which  is  available,  may  be  mentioned  those 
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which  have  to  do  with  the  nitrogen  gathering  properties  of 
~ihe  leguminous  plants,  like  clover,  peas,  beans  and  the  like, 
iand  the  nitrifying  and  denitrifying  bacteria  which  have  to  do 
with  the  fitting  and  unfitting  of  nitrogen  for  plant  uses. 

The  fanner  lon^  ago  observed  that  the  growth  of  clover 
bettered  instead  of  impoverished  a  soil.  It  remained,  how- 
ever, for  the  investigator  to  search  out  the  reason  for  this 
Ehenomenon.  It  was  found  that  certain  classes  of  bacteria 
ave  the  habit  of  locating  themselves  upon  or  rather  within 
the  roots  of  the  pod-bearing  plants,  of  forming  thereon  little 
enlargements  called  tubercles  or  nodules,  and  of  living 
therein.  This  copartnership  is  established  for  their  mutual 
benefit,  each  plant  helps  the  other.  The  minute  bacterium  is 
housed  and  fed  by  its  host,  the  clover  plant,  and  it  pays  rent 
in  the  form  of  nitrogen.  The  clover  or  pea  or  bean  plant 
builds  up  the  bulk  of  this  structure  from  the  water  and  car- 
bonic acid  of  the  soil  and  air.  It  leaves  to  its  little  renter, 
however,  the  gathering  of  the  nitrogen  for  making  protein, 
the  tissue  builder,  from  a  source  which  it  alone  can  reach. 
So  far  as  is  now  known,  none  but  the  leguminous  plants 
afford  house  room  to  this  class  of  plant  life,  and  none  but  they 
are  able  to  draw  on  the  inexhaustible  bank  of  the  atmosphere 
for  their  nitrogen  supply. 

The  relation  of  bacteria  to  nitrification  is  also  important 
in  this  connection.  Plants  can  absorb  their  food  only  when 
it  is  dissolved  ;  and  a  bit  of  dried  meat  or  blood,  a  grain  of 
cotton  seed  meal,  or  a  fragment  of  manure  is  useless  as  a  fer- 
tilizer unless  it  become  available.  The  nitrogen  these  contain 
is  insoluble,  but  nature,  through  its  agents,  the  bacteria,  gets 
to  work  upon  it  and  transforms  it  through  various  stages  into 
soluble  forms,  fitted  for  plant  needs.  The  germs  which  bring 
this  about  are  known  as  nitrifying  bacteria.  Just  as  there 
are  in  the  world  of  large  things  men  whose  pleasure  it  seems 
to  be  to  thwart  the  work  of  others  and  to  work  mischief  and 
destruction,  so  there  are  present  in  every  soil  de-nitrifying 
germs,  which  undo  the  work  of  the  nitrifiers,  which  destroy 
the  food  thus  made  ready  for  plant  uses,  which  reduce  it 
again  to  nitrogen  and  oxygen,  which  are  useless  in  that  shape. 

It  is  important  that  the  farmer  appreciate  the  point  al- 
ready mentioned  and  here  reiterated  that  usually  the  nitrogen 
fixers  and  nitrogen  fitters,  the  useful  ^erms.  thrive  best  in 
well  drained,  well  tilled,  well  aerated  soil;  and  that  the  nitro- 
gen robbers,  the  destroying  germs,  lurk  in  damp  soils,  where 
air  is  relatively  lacking.  Drainage  and  tillage,  therefore, 
serve  to  develop  the  one  and  to  hinder  the  other. 

4.  Tillage  sendi  the  roots  rambling.  The  root  system  of 
a  plant  is  as  important  as  is  leaf  growth.     A  plant  which  is 


byCoogle 


104  VERMOST  AGRICULTURAL  RBPORT. 

shallow  rooted  is  less  able  to  stand  droug-hts  or  adverse  cir- 
cumstances of  any  kind.  Its  opportunities  to  appropriate 
water  and  plant  food  are  lessened  and  its  ^owth  of  neces- 
sitr  stunted.  If  however  the  seed  bed  is  mellowed  bj 
cultivation  so  that  the  roots  may  ramble  as  they  will, 
they  will  search  out  and  utilize  more  food  and  water.  The 
quantity  of  water  needed  by  a  crop  is  so  large  and  the  amount 
in  a  given  area  of  soil  so  small  that  the  for,a^ng  power  of  a 
plant  for  water  needs  to  be  encouraged  to  the  utmost.  Proper 
tillage  persistently  carried  out,  may  enable  a  man  to  double 
his  acres  for  crop  growing  purposes  without  increasing  the 
area  on  which  he  pays  taxes.  This  does  not  mean  deep  plow- 
ing at  once,  but  the  slow,  gradual  deepening  of  the  furrow, 
taking  a  fraction  of  an  inch  at  a  time.  Twenty  or  more  years 
should  be  consumed  in  attaining  a  full  depth.  T.  B.  Terry 
of  Ohio  has  spent  twenty-seven  years  in  deepening  his  arable 
soil  four  inches.  But  by  the  frequent  use  of  the  cultivator, 
the  total  surface  of  soil  particles  exposed  may  be  increased 
and  thus  the  available  acres  be  really  enlarged.  A  full  crop 
on  one  acre  is  better  than  a  half  crop  on  twice  that  area. 

S.  Tillage  saves  water.  The  cultivator  may  be  used  as  a 
watering  cart,  may  serve  in  lieu  of  a  rain  storm,  and  may  be- 
come a  first  rate  substitute  for  an  irrigating  ditch.  What  does 
thismean?  Itmeansthat  a  penny  saved  is  a  penny  earned,  that 
a  drop  of  water  in  the  soil  is  as  good  or,  indeed,  better  than 
one  falling  from  the  sky,  that  it  may  be  saved  and  applied  to 
plant  uses  if  one  will.  In  order  to  grasp  this  idea  one  needs  to 
know  somewhat  of  nature's  methods  of  handling  soil  moist- 
ure. The  water  in  any  ordinary  soil  is  found  permeating  it 
throughout.  Some  way  below  the  surface,  varying  according  to 
conditions,  is  located  the  permanent  standing  water.  This  is 
at  the  same  level  as  the  water  in  wells  and  is  known  as  the 
"  water  table."  When  rains  fall  or  snow  melts  there  is  per- 
colation or  draining  of  water  downwards  towards  this  lower 
level.  When  the  rains  stop  and  the  snow  is  gone,  the  water 
begins  to  move  in  the  other  direction  upwards.  This  move- 
ment which  seems  contrary  to  the  law  of  gravitation,  is 
caused  by  what  is  known  as  capillary  attraction.  This  is  the 
power  that  causes  a  blotting  paper  to  absorb  ink  or  water,  or 
a  lamp  wick  to  become  saturated  with  oil.  The  curves  of  the 
surface  of  water  standing  in  a  narrow  glass  tube  are  also  caused 
by  this  peculiar  phenomenon.  The  soil  grains  do  not  pack 
together  without  crevices  but  are  more  or  leas  loosely  piled 
together.  The  minute  spaces  between  these  particles  form 
long,  crooked  tubes,  up  which  the  soil  water  is  drawn  by  cap- 
illary attraction. 

The  kerosene  lamp  and  the  soil  are  strikingly  alike  in 
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this  matter.  The  wick  and  the  soil,  the  oil  and  the  water, 
the  flame  and  the  aim's  rays,  are  similar.  As  the  oil  is  drawn 
upwards  between  the  minute  crevices  of  the  thread  of  the 
wick  until  it  reaches  the  top,  so  is  water  drawn  upwards  in 
the  soil  througfh' its  small  tubes.  If  the  lamp  remains  un- 
lighted  the  oil  is  not  vaporized  and  lost ;  if  it  is  lit,  more  oil 
is  pulled  upwards  to  replace  that  which  is  consumed,  until  all 
is  gone.  Similarly,  if  the  burning  sun  rest  upon,  or  scorch- 
ing winds  blow  across  a  soil,  its  water  is  sucked  out,  vapor- 
ized and  lost. 

Now,  while  this  force  of  capillaritv  is  of  the  utmost  im- 
portance to  plant  growth  in  that  it  keeps  bringing  water  and 
plant  food  from  levels  lower  than  plant  roots  can  readily 
attain,  there  are  frequently  cases  when  this  water  is  largely 
vaporized  from  the  surface  of  the  soil  and  an  insufhcient  sup- 
ply afforded  the  plant.  Cultivation  may  be  used  to  control 
this  matter,  to  lessen  the  loss  by  vaporization,  to  markedly 
increase  the  supply  available  for  plant  uses.  How  can  these 
things  be?  Let  us  study  one  of  the  peculiarities  of  capillar- 
ity. The  smaller  the  diameter  of  the  tube,  the  easier  the  wa- 
ter will  "flow  up  hill,"  the  quicker  its  transfer  from  lower 
levels,  and  the  greater  the  loss.  On  the  contrary,  if  these 
tubes  be  either  widened  or  clogged  at  the  surface,  the  water 
can  rise  to  the  point  where  they  are  widened  or  obstructed  and 
no  further.  Prof.  Roberts  of  Cornell  has  illustrated  this  point 
very  nicely.  A  boy  at  the  bottom  of  a  dry  stoned  well,  if  the 
well  was  narrow  enough  to  permit  him  to  dig  his  toes  and 
fingers  in  between  the  crevices  on  either  side  were  no  boy  if 
he  could  not  readily  climb  out  and  escape.  If,  however,  the 
well  widened  out  near  the  top  or  was  covered  with  rubbish, 
the  boy  would  climb  so  far  and  no  farther.  The  shallow  cul- 
tivation of  a  growing  crop  repeated  every  week  or  ten  days, 
or  after  small  showers,  will  keep  an  earth  mutch,  a  fine 
dust  blanket,  on  the  field,  and  will  widen  some  and  clog  other 
capillary  tubes  and  save  for  plant  uses  a  large  proportion  of 
the  water  which  would  otherwise  be  vaporized  from  the  sur- 
face of  the  soil. 

This  water,  now  percolating  under  the  influence  of  rain, 
now  rising  by  capillarity;  keeps  the  roots  bathed  in  a  dilute 
solution  of  plant  food  brought  from  places  they  cannot  reach. 
If  vaporized,  it  places  this  plant  food  on  the  surface,  or  so 
near  it  as  to  be  either  a  detriment,  as  in  the  alkali  soils  of  the 
west,  or  useless.  Crops  need  vast  amounts  of  water.  Exper- 
iment has  shown  that  for  every  pound  of  dry  matter  the  com- 
mon field  crops  contain,  they  need,  in  order  to  make  their 
proper  growth,  from  300  to  500  pounds  of  water.  This  may 
be  supplied  with  relative  ease  by  irrigation.     Rains  some- 
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times  afford  this,  but  as  crops  are  ordinarilj  managed,  the 
full  amount  is  seldom  obtained  in  this  way.  Cultivation,  per- 
sistent shallow  cultivation  of  growing  crops,  goes  far  to  ren- 
der the  maximum  possible.  The  writer  saw  m  a  California 
valley  in  July,  1899,  luxuriant  fields  and  orchards,  decked  in 
vivid  green,  on  which  no  rain  had  fallen  for  a  hundred  days 
and  to  which  not  a  drop  of  water  had  been  added  by  irriga- 
tion. The  earth  mulch  or  dust  blanket  lay  all  over  the  farm 
and  was  maintained  by  frequent  tillage.  Below  it,  two 
inches  or  so  down,  the  earth  was  moist  with  capillary  water, 
stopped  there  at  the  root  levels  by  the  husbandman's  direc- 
tion. Near  by  was  a  hard  baked  soil,  which,  untitled  and  un- 
cropped,  had  lost  its  water  and  was  practically  a  desert.  The 
Bible  tells  us  that  Joshua  commanded  the  sun  to  halt  in  the 
skies.  On  this  California  farm  the  work  of  the  sun  was 
halted,  so  far  as  it  was  adetriment,  by  the  application  of  the 
teachings  of  physical  science  to  practical  farm  affairs. 

"And  the  desert  shall  blossom  as  the  rose."  Care  should 
be  taken  not  to  cultivate  deeply,  lest  the  roots  and  root  hairs 
be  broken.  This  is  worse  than  no  cultivation,  as  the  plant's 
~  water  pipes  are  thus  destroyed.  Shallow  tillage,  oft  repeated 
is  the  receipt  to  use  when  conditions  do  not  favor  the  furnish- 
ing of  a  maximum  amount  of  water  to  a  crop  in  the  right 
form  and  at  the  right  time. 

6.  Tillage  should  be  used  to  kill  -uieeds;  not  because  they 
are  such,  but  because  they  rob  other  plants  of  food  and  drink. 
The  writer  heartily  seconds  the  resolution  offered  some  time 
ago  by  a  New  York  man  :  Resolved  that  weeds  are  a  great 
blessing  to  the  intelligent  fanner.  Weeds  in  the  tillage  land 
have  stirred  many  a  man  to  cultivation,  who  otherwise 
would  have  neglected  this  duty  ;  and  this  neglect  would  have 
entailed  a  shortened  crop,  because  the  five  beneficent  effects 
already  cited  in  this  article  would  not  have  been  brought 
about.  Weeds  are  guilty  and  should  suffer  death,  not  because 
they  are  plants  out  of  place,  which  after  all  is  the  true  defini- 
tion of  a  weed,  but  because  they  consume  the  water  and  plant 
food  belonging  to  the  crop.  They  are  robbers —  sometimes 
murderers  —  and  should  die.  In  the  pasture  or  the  mowing 
the  weed  problem  is  a  serious  one,  but  not  in  the  tillage  land. 
The  farmer  who  fails  to  kill  them  makes  the  double  error  of 
fostering  robbers  and  failing  to  better  his  soil ;  he  who  culti- 
vates, kills  them  and  improves  the  chances  of  his  crop  in  at 
least  six  different  ways,  by  adding  to  the  available  plant 
food,  by  helping  the  soil  breathe,  by  promoting  bacterial  life, 
by  enlarging  the  chance  of  root  development,  by  saving  soil 
water  and  by  translocating  from  lower  soil  layers  the  best  of 
the  plant  food  they  contain. 
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Commercial  fertilizers  are  well  enough  in  their  way. 
Barnyard  manure  should  be  carefully  husbanded  and  more 
and  better  manue  should  be  made.  But  their  value  is  apt  to 
be  overestimated  and  that  of  thorough  tillage  as  a  factor  ia 
crop  production  underrated.  The  commercial  fertilizer  sup- 
plies nitrogen,  phosphoric  acid,  potash  and  lime  ;  the  bam- 
yard  manure,  all  of  these  as  well  as  humus.  But  tillage  does 
more.  It  develops  and  betters  the  plant  food  stock  on  hand, 
it  gets  at  and  unlocks  nature's  doors,  frees  these  elements  al- 
ready in  the  soil,  and,  moreover,  its  relation  to  the  water  sup- 
ply, which  above  every  thing  else,  perhaps,  is  the  controlling 
factor,  is  of  the  closest  kind.  As  a  water  saver  and  bacteria 
promoter  alone  it  is  worth  more  than  it  costs  ;  and  the  freed 
plant  food  is  "thrown  in."  The  old  Roman  worthy,  who 
said  that  the  three  things  most  needed  to  insure  a  good  crop 
were  tillage,  tillage  and  tillage,  had  the  right  idea.  Would 
that  more  American  farmers  would  follow  his  advice! 
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SILO  BUILDING. 

Points  from  the  lectures  given  in  February  at  the  Vermont 
Institutes  by  John  Gould,  Ohio. 
One  of  the  valuable  things  at>out  the  ensiloing  of  our 
crops  is  that  the  cost  of  silos  is  yearly  diminishing  and  the 
efficiency  of  them  increasing.  It  seems  that  every  new  "  dis- 
covery ' '  about  them,  adds  to  their  simplicity,  and  places  them 
more  nearly  within  the  reach  of  every  farmer  who  has  suita- 
ble land  on  which  to  grow  four  acres  of  good  com.  So  far  as 
it  relates  to  the  silo  itself,  it  would  seem  that  the  round  silo 
is  to  supersede,  in  the  larger  number  of  cases,  all  other  forms, 
and  with  few  exceptions,  the  fetave  and  hooped  silo  is  the 
one  oftenest  built,  and  giving  the  best  of  satisfaction.  It  is 
simply  to  keep  the  air  from  penetrating  the  walls  and  bottom, 
that  gives  keeping  and  preserving  properties  to  the  silage, 
the  oxygen  of  air  from  the  mass,  once  expelled,  and  prevent- 
ing any  fresh  ingjess  of  it,  there  can  be  no  considerable  in- 
crease of  germ,  or  destructive  bacterial  life,  and  so  far  as 
known,  a  well  sealed  pit  of  silage  would  keep  in  an  excellent 
state  of  preservation  for  ten  years. 

What  the  farmer  wants  to 
know  is  how  to  get  the  best 
silo  for  the  least  money  and 
labor.  In'this  the  stave  silo, 
built  of  2x4  inch  stuff  for 
staves,  close  jointed,  but  not 
matched  or  beveled,  and 
hooped  with  four  breadths 
of  the  coiled  wire  Page  fenc- 
ing, and  set  on  a  leveled 
foundation  without  cut  stone 
or  brick  foundation,  gives  a 
man  the  most  for  his  money 
and  labor.  In  this  brief  ar- 
ticle, with  its  illustrations— 
for  the  latter  we  thank  the  Ohio  Farmer,  Cleveland,  O.,  for 
their  courtesy  in  donating  their  use  —  we  shall  only  have  to 
do  with  the  one  pattern  of  stave  silo  and  its  setting  up. 

First  as  to  material.  This' depends  upon  local  supply. 
Hemlock,  free  from  shakes,  is  a  good  material.  Pine,  with 
solid  knots,  pitch  pine  and  similar  woods  are  all  in  evidence. 
It  cheapens  a  silo  often  to  use  shorter  staves  than  the  entire 
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depth  of  the  silo,  hj  splicing  a  long'  and  a  short  stave  with  a 
square  end  cut,  sawing  an  inch  into  the  end  of  each  and  us- 
ing a  galvanized  iron  tongue  2x3K  inches  to  join  the  ends. 
It  is  not  found  that  a  silo  is  any  better  by  matching  or  bevel- 
ing the  staves.  The  best  way  is  to 
joint  the  edges,  so  that  they  will 
come  uniformly  together  all  the  way 
up,  and  when  the  hoops  are  on,  an^  b 

drawn  up,  the  "pinch"  of  the  in- 
side corners  of  the  staves  will  make 
an  air  closed  joint.  It  is  not  sup- 
posed that  any  better  foundation  can 
be  made  for  a  tub  silo  than  the  one 
depicted  in  Fig.  3.  The  ground 
where  the  silo  is  to  set  is  made  level 
and  the  silo  built  first,  and  hooped. 
The  silo  is  thtfn  stayed  up  by  put- 
ting cross  boards,  four  of  them,  un- 
der it  and  then  a  ditch  a  foot  wide 
and  as  deep  with  slope  sides  meet- 
ing 12  inches  below  and  directly 
under  the  staves.  A  two  inch  drain 
tile  is  laid  in  the  ditch,  with  outlet 

provided  for  to  discharge  surface  water.  A  little  coarse  grav- 
el is  covered  over  the  tile  and  some  flat  stone  of  equal  thick- 
ness laid  in  and  the  silo  is  then  let  down  upon  these  stone 
and  the  trench  is  filled  in  with  coarse  gravel  cement,  and  upon 
each  side  of  the  staves  as  shown  in  Fig.  3,  in  which  A  inside 
silo,  B  staves,  C  trench  filled  in  with  cement,  D  outside  level 
of  ground,  £  soil  from  inside  of  silo  drawn  from  center  and 
ba&ed  on  over  the  cement  so  as  to  make  silo  kettle  shaped. 
For  the  floor  of  silo,  nothing  is  better  than  well  pounded 
down  clay,  unless  water  and  rats  have  to  be  kept  out,  when  a 
cement  cover  will  be  needed  on  over  the  clay. 

In  setting  up  a  stave  silo  it  is  necessary  to  make  a  stag- 
ing, so  that  it  will  nearly  conform  to  the  cylindrical  form  of 
the  silo.  To  do  this,  it  is  best  to  set  four  posts  solid  in  the 
ground  close  to  the  outside  of  the  silo,  and  mount  on  this  a 
frame  as  shown  in  Fig.  6,  This  can  be  readily  made  of  16-ft. 
boards  with  the  comer  boards  as  shown.  Make  the  inside 
measure  of  this  frame  just  as  large  as  the  outside  diame- 
ter of  the  silo  will  be,  so  that  it  will  touch  the  frame  at  eight 
points.  Start  by  tacking  a  stave  to  the  frame,  then  add 
staves,  toe-nailing  them  on  to  the  other  at  top  and  bottom 
with  one  nail  at  each  end  of  stave,  and  so  on  round.  The 
platform  should  be  at  least  12  feet  from  the  ground,  and 
stayed  so  that  it  cannot  twist  or  sway.     The  hoops  can  then 
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be  put  on.  and  as  they  are  tightened,  are  pounded  into  place, 
and  trued  up  so  that  the  inside  surface  shall  be  as  true  as 
possible. 


Ti^.  fc 


li^. 
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For  hoops,  some  think  the  ^-inch  rod  with  burrs  at  both 
ends,  using'  a  4  x  4-inch  scantling  long  enough  for  two  hoops, 
makes  the  best  tightener  on  a  silo.      Some  think  the  flat 
hoop  the  best.    The  later  idea  is  the  52-inch  wide  Page  fence, 
four  bands  to  a  silo,   for  hoops,   as  described   above.     The 
method  of  drawing  these  bands  together  is  shown  in  Fig.  7, 
the  wire   being   snugly   wrapped   about    two   4  x  4-inch   oak 
scantling  56  inches  long,  so  as  to 
come  (when  put  about  the  silo) 
within  about  10  inches  of  each  ■ 
other,   and  are  then  brought  to- 
gether with  two  stout  bolts,  with 
double  burrs.     See  Fig.  7.      Inci- 
dentally, these  bands  are  placed 
about  17  inches  from  each  other 
so  as  to  have  a  manhole  between 
each    as   illustrated   in    Fig.    8. 
When  the  silo  is  complete  a  man-  '. 
hole  16  inches  square  is  marked  , 
out,  and  two  cleats  nailed  on  to 
hold  the  staves  firmly  together. 
The    "hole"   is  then  sawed  out  Tiq   A 

so  as  to  have  a  IJ^-inch  bevel,  as  *' 

seen  in  dotted  line,  and  is  put  back  int  >  its  place,  and  makes 
a   perfect   air-tight  door,    only  needing  a    little    curtain   of 
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tarred   paper  placed  over  it  on  the  inside,  when  the  silo  is 
filled. 

The  great  t^alue  of  the  wire  hooping  consists  of  the  adap- 
tation of  the  wire  to  the  different  silo  needs.  Pulled  as  close 
as  may  be,  these  coiled  wires  will  still  give  slightly  as  the 
silo  staves  swell  from  contact  with  the  silage.  When  the  silo 
is  empty,  and  rod  and  band  hoops  are  allowing  the  silo  to  ac- 
tually fall  down  because  the  hoops  cannot  conform  to  circum- 
stances, the  fence  hoops  with  their  preat  torsion  keep  the 
staves  closely  together  all  through  the  dry  months.  The 
strength  of  one  of  these  hoops  is  enormous,  28  tons  on  one 
wire  alone,  so  that  no  fear  need  be  held  as  to  any  weakness 
of  these  hoops,  if  good  hard  wood  clamps  are  used,  and  ends 
made  secure. 

Fig.  9  is  an  illustration  of 
how  a  silo  can  be  pretty  well 
covered  when  bmlt  outside 
of  the  bam,  and  at  the  same 
time  "stay  it  "  so  that  there 
will  be  no  danger  of  being 
blown  over,  which  last  is  the 
weak  point  of  outside  tub  si- 
los. The  silo  is  placed 
against  the  bam  so  that  the 
silage  is  thrown  on  to  the 
bam  floor,  practically.  2x4 
stuff  is  fastened  to  silo  side 
and  to  the  bam,  and  then 
covered  as  shown,  and  so 
makes  about  all  the  double 
walling  a  silo  needs,  as  the 
^l^^  ^  danger  and  damage  to  silo 

»'  and  silage  by  frost  is  greatly 

overestimated. 

For  a  cover  to  protect  the  silage  until  wanted,  nothing 
has  yet  been  devised  that  excels  a  cover  made  a  few  days  after 
the  silo  has  been  filled,  by  thorough  tramping  of  the  surface, 
then  putting  on  100  gallons  of  water  evenly  over  the  surface, 
and  sowing  on,  and  rakiiig  in,  a  bushel  of  oats,  and  growing 
a  cover.  They  will  make  rapid  growth,  soon  die,  fall  down,, 
and  together  with  the  roots  make  an  air-tight  cover. 
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FARMERS'  EDUCATION. 
Delivered  at  Salisbury  by  John  E.  Gale,  Guilford,  Vt. 

There  was  once  a  time  when  if  a  farmer  had  two  sons, 
one  brig'ht  and  one  rather  stupid,  the  brig^hter  one  would  be 
educated  for  some  profession  and  the  other  kept  upon  the 
farm,  as  being  good  for  nothing  else;  and  it  was  not  supposed 
that  a  farmer  had  any  use  for  an  education. 

Parminf^  was  formerly  regarded  as  a  vocation,  rather 
than  as  a  business  ;  as  a  mere  servile  occupation  rather  than 
as  a  great  and  necessary  industry.  But  now,  in  view  of  the 
profifressive  state  of  all  branches  of  the  agricultural  science, 
the  successful  farmer  must  realize  that  he  has  a  business  en- 
terprise on  hand,  and  not  merely  an  occupation.  And  as  a 
rule,  it  is  in  business  management  that  we  are  lacking,  rather 
than  in  the  ability  to  make  our  farms  productive. 

It  is  one  thing  to  produce  a  good  crop,  and  another  thing 
to  convert  that  crop  into  money.  Farming  for  a  living  is  one 
thing,  and  farming  at  a  profit  is  another.  It  must  be  con- 
ceded that  to  successfully  manage  a  farm  requires  the  same 
degree  of  business  ability  that  is  required  for  the  successful 
management  of  other  branches  of  business.  Therefore  we 
assume  that  the  farmer  who  has  carefully  prepared  himself 
for  the  business  in  which  he  has  engaged  will  achieve  success 
more  readily  than  he  who  has  gone  into  business  without  that 
preparation.  Now,  there  are  two  ways  of  getting  into  busi- 
ness ;  one  may  begin  at  the  bottom  and  work  up,  or  he  may 
begin  at  the  top  and  work  down.  We  will  not  consider  the 
latter,  as  the  former  method  is  the  more  satisfactory. 

Preparation  for  a  farmer's  life,  then,  requires  some  educa- 
tion. What  should  this  education  comprise  7  What  is  neces- 
sary, or  advisable,  for  him  to  know  ?  Let  us  begin  with  the 
common  schools,  and  let  him  pursue  all  the  common  school 
studies,  giving  special  attention  to  those  in  which  he  is  par- 
ticularly interested,  and  to  those  which  immediately  concern 
him  and  his  business. 

If  I  were  to  prescribe  a  course  of  study  for  the  youn§  man 
who  is  to  follow  farming,  I  should  recommend,  in  addition  to 
the  common  school  studies,  a  short  course  in  bookkeeping  and 
a  course  in  business  law.  Bookkeeping  is  an  essential  part  of 
the  proper  conduct  of  all  business,  and  its  universal  neglect  is 
one  of  the  greatest  mistakes  of  our  fanners.     No  man  can 
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safely  do  without  his  account  books,  even  if  his  transactions 
are  all  upon  a  strictly  cash  basis,  and  to  keep  a  simple  set  of 
account  books  in  a  plain,  business  like  way  is  one  of  the  most 
necessary  things  conceivable  in  connection  with  our  fann 
management.  In  connection  with  this  I  want  to  suggest  that 
every  farmer  should  have  his  desk,  and  a  regular  place  to 
keep  his  books,  pens,  ink,  stationery,  bill  heads,  receipts, 
letters  and  evefything  of  this  kind,  and  a  few  minutes  at  the 
desk,  at  the  end  of  the  day,  should  be  a  regular  part  of  every 
day*s  work.  Write  up  your  account  book,  look  over  your  mail, 
write  your  letters,  take  care  of  your  business.  A  fair  knowl- 
edge of  ordinary  business  law  is  a  most  valuable  acquisition 
to  the  farmer's  education.  It  will  save  him  time,  annoyance, 
and  oftentimes  great  expense.  It  is  not  to  be  expected  that 
farmers  will  take  a  regular  professional  course,  jet  a  knowl- 
edge of  the  ordinary  legal  fomis  and  commercial  practices  is 
exceedingly  useful,  and  ought  to  be  considered  a  necessary 
part  of  the  farmer's  education. 

In  most  country  towns  the  farmer  is  called  upon  to  take 
charge  of  the  affairs  of  local  government,  and  a  practical 
knowledge  of  its  functions  is  a  duty  which  good  citizens 
.ought  not  to  neglect.  If  we  would  interest  and  educate  our- 
selves more  upon  subjects  of  local  government,  questions  of 
public  interest  and  public  policy,  and  acquaint  ourselves  with 
the  recognized  rules  of  debate,  there  is  no  reason  why  we 
as  -fanners  should  not  wield  the  power  that  is  now  almost 
wholly  monopolized  by  professional  men,  who  are  permitted 
to.  manage  our  legislative  bodies  and  to  dictate  the  policy 
which  we  are  to  pursue. 

t:-i  The  practical,  .education  of  the  farmer  may  be  improved 
and  strengthened  by  careful  observation.  He  should  be  con- 
tinually on  the  alert  to  learn  anything  which  may  be  of  value 
to  him.  The  agricultural  fair,  if  rightly  managed,  is  a  most 
valuable  educational  factor.  If  others  can  produce  better  cat- 
tle and  better  crops  than  you  do,  you  want  to  know  it  and 
inquire  into  the  whys  and  wherefores.  You  may  learn  that 
there  are  better  breeds,  better  varieties  or  better  methods 
than  yours,  and  if  a  better  product  can  be  had  at  the  same 
cost  you  should  lose  no  time  in  learning  how.  If  you  are 
passing  along  the  road  and  see  an  unusually  good  crop,  in- 
qnire  about  it.  You  may  learn  something  worth  dollars  to 
you.  We  are  never  too  old  w  too  well  informed  to  learn  a 
little  more. 

The  farmer's  club  and  the  ^ange  might  do  wonders  for 
the  farmer  if  he  were  only  willing.  Practice  in  the  discus- 
sions in  club  and  gfrange  meetings  will  supplement  the  educa- 
tion ia  a  way  that  no  amount  of  study  can  do.    It  is  not  ex- 
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cess  of  uatoral  ability,  but  the  trained  mental  faculties  vhich 
give  professional  men  the  advantage  over  those  who  work 
with  their  hands.  It  may  be  that  the  farmer  is  naturally  as 
able  as  his  brother,  who  is  a  preacher,  or  a  professor,  or  a 
lawyer,  perhaps.  In  fact  it  has  been  said  that  it  requires 
greater  ability  to  successfully  manage  a  farm  than  to  make  a 
successful  lawyer,  for  the  lawyer  has  to  do  only  with  the  laws 
which  man  has  made,  while  the  fanner  is  continually  dealing 
with  the  laws  which  God  has  made,  and  it  takes  a  mighty 
smart  man  to  interpret  the  Almighty.  The  farmer  should 
take  advantage  of  the  research  and  experiment  which  are  con- 
stantly being  made  at  his  expense,  that  is,  at  the  expense  of 
the  government,  state  and  national. 

The  agricultural  experiment  station  bulletins,  reports  of 
the  board  of  agfriculture  and  of  the  state  dairymen's  associa- 
tion contain  a  great  deal  of  practical  information  and  may  be 
bad  for  the  asking.  The  government  year  books  and  a  long 
list  of  agricultural  publications  can  be  had  either  free  or  at  a 
merely  nominal  cost.  Our  books  are  our  most  valuable  tools; 
we  can  not  afford  to  be  without  them.  Let  us  make  a  contin- 
ual study  of  our  business,  adopting  the  methods  of  the  suc- 
cessful, and  avoiding  the  mistakes  of  the  unsuccessful.  1^ 
us  search  out  our  own  mistakes.  One  branch  of  our  business 
may  be  taking  away  the  profits  of  all  the  rest.  The  iabor 
problem,  the  power  question,  insurance  extortion,  taxes,  coi^ 
veniences  and  improvements,  —  these  and  many  other  subjects 
may  be  profitably  considered. 

The  law  of  compensation  is  as  firmly  established  as  is  the 
law  of  gravity.  We  shall  succeed  as  we  deserve.  Ijet  us 
learn  to  work  intelligently,  and  to  get  the  best  results  from 
our  efforts. 
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EXPENSES  OF  THE  BOARD  OF  AGRICULTURE. 

Fnm  Mr  1, 1899.  to  Jtily  I,  1900. 

J.  L.  Hills, 

Servicea    $184  00 

Expenses 130  99 

*314  99 

J.  K.  Cartis, 

Services   264  00 

EzpenBes 212  16 

476  16 

C.  J.  Bell,  Secretary. 

Services 510  00 

Expenses 474  84 

984  84 

Aaron  Jones, 

Services 20  00 

BzpenseB  included  in  C.  J.  Bell's  accoant. 

2000 

T.  B.  Terry, 

Services  and  expenses 100  20 

J.  H.  Brigham. 

Services 42  00 

Expenses 8  OO 

50  00 

C.  W.  Bnrkett, 

Services 24  00 

Expenses 2115 

45  15 

C.  A.  Chapman, 

Services 12  00 

Expenses 8  87 

20  87 

John  B.  Gale, 

Services 24  00 

Expenses 18  07 

42  07 

John  Gould, 

Services 180  00 

Expenses 85  83 

26583 

Ernest  E-  Hitchcock, 

Services, 32  00 

Expenses 26  41 

58  41 

tt.  B.  Harris, 

Services 20  00 

Expenses 25  53 

45  S3 

T.  B.  Harriott, 

Services 20  00 

Expenses 10  45 

30  45 


byCoogle 


116  VBRMONT  AGRICULTDRAL  RBPORT. 

L.  R.  JoacB^ 

Services 40  00 

Expensea 34  81 

74  81 

T.  L.  Kinney, 

Services 20  00 

Expenses 13  10 

33  10 

D.  H.  Morse. 

Services   92  00 

Expenses 62  61 

1S4  61 

Cassius  Peck, 

Services 16  00 

Expenses 9  71 

2S  71 

C.  F.  Smith, 

Services , %  00 

Bxpensea 6S  SO 

161  b7 

Geo.  H.  Terrill, 

Services 80  00 

Expenses 60  57 

140  57 

J,  W.  Titcomb, 

Services 36  00 

Expenses 39  12 

75  12 

S309992 

W9Cai.I.AMEQUS  EXPENSES. 

Caledonian  Co.  Printing 113  26 

Free  Press  Association,  printing  and  express 63  72 

TheTuttle  Co.,  printing 26  25 

T.  A.  Thompson  &  Co.,  one  acetylene  generator  and 

fixtures,  half  value 16  77 

.  222  02 

Total  expenses  of  Board *3321  94 
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ItEPORT   OF    THE   BOARD  OF  AGRICULTURE    AS 
CATTLE    COMMISSIONERS. 


From  July  fit,  (899,  to  July  lit,  1900. 


Rcgfubtions  (^  Vermont  Board  <rf  A|fffeulture  Mthigf  as  Cattle 

Coounlssloners  relating:  to  inspection  and 

quarantine  <rf  cattle. 

INSPECTJON. 

I.  Owners  of  cattle  in  the  Btate  may  have  their  herds  tested 
with  tuberculin  at  state  expense  by  applying-  to  the  Board.  Own- 
ers of  herds  tested  by  the  state  will  notbe  allowed  to  admit  cattle 
into  their  herds  unless  such  cattle  have  been  tested  or  have  come 
from  herds  tested  by  the  state. 

II.  All  cattle  that  are  iaAt;eA  tuberculous  on  test  made  by  the 
state,  must  be  killed  and  the  bodies  burned  or  buried.  Owners  of 
herds  are  required  to  bear  the  expense  of  killing  and  disposing  of 
the  bodies.  The  hides  of  the  cattle  killed  will  be  at  the  disposal 
of  the  owners. 

III.  Applications  for  tests  will  be  complied  with  as  far  as 
practicable  in  order  received.  Exceptions  to  this  rule  are  some- 
times made  for  the  purpose  of  testing-  herds  suspected  of  being'tu- 
bercnlous  and  for  completing  teats  in  a  given  locality. 

IV.  Applications  to  test  a  portion  of  a  herd  only  will  always  be 

V.  The  Board  claims  the  right  to  re-test  herds  in  which  disease 
is  found  whenever  they  think  best.  A  second  test  will  not  be 
made  in  herds  where  no  disease  or  suspicious  cases  are  found  on 
the  first  test. 

VI.  No  indemnity  will  be  allowed  for  cattle  killed  by  their  own- 
ers and  found  diseased  where  no  inspection  has  been  made  by  the 
Board. 

VII.  Persons  having  herds  tested,  from  which  diseased  ani- 
mals are  killed,  will  be  required  to  observe  the  rules  and  direc- 
tions of  the  Board  in  disinfecting  their  premises. 

raSINFECnON  OF  STABLES. 

Things  required — Brooms,  pails,  hoe,  barrel,  spray  pumps,  and  a 
half-pound  of  the  following  mixture  for  each  five  stalls;  Corro- 
sive Sublimate,  Ammonium  Chloride;  equal  parts  well  mixed. 

Directions — Remove  all  live  stock,  and  after  sprinkling  to  lay 
the  dust  sweep  all  dust  and  dirt  from  mangers,  walls  and  floors 
scraping  loose  gummy  material  clinging  to  mangers  and  stanchion; 
with  hoe.     Mix  well  one  package  of  disinfecting  powder  and  thirty 
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gallons  of  ^ater,  then  dip  out  in  pails  and  with  broom  scrul?  mon- 
gers and  stanchions,  then  with  apraj  pump  thoronghly  drench 
ceiling,  side  walls  floor,  etc.,  using  at  least  a  barrel  of  solution  to 
each  five  stalls. 

Caution — This  solution  is  poison,  so  do  not  leave  pools  of  it  In 
mangers. 

QUARANTINE. 

I.  Under  the  quarantine  regulations  now  in  force,  no  cattle  are 
allowed  to  enter  Vermont  from  any  source,  to  be  held  in  the  state 
without  a  permit  from  the  Board.  Any  common  carrier  who  leaves 
an  animal  in  the  state  without  being  accompanied  b;  such  penult, 
or  anj  person  who  brings  an  animal  into  the  state  without  such 
permit  is  liable  to  a  fine  not  exceeding  $200. 

II.  Permits  will  be  Issued  to  persons  to  bring  cattle  into  the 
state  after  such  cattle  have  passed  an  examination  with  tnberculiae 
that  U  satisfactorjr  to  the  Board.  Such  cattle  will  be  held  in  quar- 
antine at  some  place  designated  bj  the  Board  until  identified  and 
released. 

Permits  will  also  be  given  to  persons  to  bring  cattle  into  the 
state,  and  the  same  shall  be  held  at  snch  place  as  shall  be  desig- 
nated bj  the  Board  under  quarantine  restrictions  until  tested  with 
tuberculin  Bome  person  approved  by  the  Board  and  judged  to  be 
free  from  tuburculosis. 

III.  All  expenses  incurred  in  identifying,  releasing  and  testing 
cattle  under  the  preceding  rule  must  be  paid  by  the  owner  of  the 
cattle. 

IV.  Applications  for  permits  to  bring  cattle  into  the  state  should 
be  made  to  the  Secretary  of  the  Board. 

Adopted  December  16.  1B98. 

It  has  seemed  hard  to  some  buyers  of  cattle  and  especiallj 
to  farmers  living  on  the  borders  of  the  State  to  be  obliged  to 
comply  with  these  regulations. 

To  show  the  necessity  of  this  I  will  state  only  one  case. 
A  man  from  another  state,  knowing  our  rules,  led  a  suspicious 
cow  to  the  state  line  in  the  night,  a  Vermont  party  there  to 
purchase.  This  cow,  in  three  months,  changed  owners  four 
or  five  times,  but  fortunately  was  kept  by  herself  with  the  ex- 
ception of  a  few  days  when  she  was  in  one  herd,  where,  upon 
a  test  three  months  later  four  were  killed  that  no  doubt  con- 
tracted the  disease  while  this  cow  was  in  the  stable  and  the 
injury  done  cost  the  state  over  fifty  dollars. 

The  commission  have  realized  the  necessity  of  a  strict 
quarantine  and  have  reauired  a  permit  to  enter  cattle  into 
the  state,  and  upon  arrival  unless  a  satisfactory  test  previ- 
ously made,  the  cattle  to  be  tested  by  a  veterinary  acceptable 
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to  the  Commission  before  the  animals  were  released  from 
quarantine. 

'  Some  who  have  thought  best  to  disregard  this  rule  and 
have  brought  in  one  or  more  head  without  either  the  permit 
or  test  have  been  looked  up  by  the  Commisaiou  and  ashed  to 
paj  a  small  fine  which  has  been  turned  over  to  the  state  treas- 
ury. This  the  Commission  have  done  believing  it  to  the  best 
way  for  some  individuals  to  remember  the  laws  of  the  state. 
All  cases  coming  to  our  knowledge  have  been  looked  after  and 
our  rules  enforced.  By  this  method  many  head  of  cattle  that 
would  have  done  injury  to  our  herds  have  been  kept  out. 

All  the  New  England  states  except  Connecticut  have 
quarantine  regulations,  some  as  strict,  but  none  more  so  than 
Vermont. 

Several  of  the  Middle  and  Western  states  have  within 
the  year  made  and  are  enforcing  strict  quarantine  regulations 
of  cattle  brought  to  them  from  New  England  and  New  York. 

The  table  will  show  the  number  found  diseased  and  killed 
also  those  tested  coming  from  without  the  state  that  were  re- 
turned as  soon  as  condemned. 

We  would  call  your  attention  to  the  re-tests  showing  that 
upon  the  second  test  the  disease  is  generally  stamped  out  if 
our  rules  for  disinfection  of  stables  is  well  observed. 

Several  complaints  have  come  to  the  Commission  from  the 
selectmen  of  a  town,  director  of  a  creamery  or  from  some  in- 
dividuals when  we  have  felt  it  our  duty  to  look  into  the  mat- 
ter, and  the  Commission  have  in  all  cases  prevailed  upon  the 
owner  to  have  the  questionable  herd  tested,  and  in  nearly  all 
cases  found  the  disease,  sometimes  to  an  alarming  extent. 

The  Commission  arranged  with  the  owner  of  one  large 
herd  to  have  the  tuberculin  test  applied.  The  owner  perhaps 
knowing  the  disease  to  be  there  to  a  considerable  extent,  al- 
though working  in  every  way  to  rid  his  herd  of  the  disease, 
except  to  have  the  tuberculin  test  used,  had  in  the  past  four 
years  labored  in  vain  for  seventy-eight  of  the  ninety-two  head 
were  slaughtered  and  found  diseased.  Upon  a  re-test  six 
more  were  taken  leaving  only  eight  of  the  herd. 

These  cattle  were  kept  in  a  light  and  well  ventilated 
stable  and  with  but  a  very  few  exceptions,  to  the  inexperienc- 
ed eye  would  be  considered  healthy.  They  were  in  fine  con- 
dition, many  of  them  good  beef,  yet  upon  slaughtering,  four- 
fifths  of  them  were  diseased  all  through. 

The  Commission  were  informed  after  the  slaughter  that  the 
owner  had  in  the  past  four  years  quietly  buried  nearly  as 
many  as  were  killed  in  order  to  keep  his  herd  looking  healthy. 

Another  herd  into  which  many  cattle  were  imported  from 
time  to  time,  the  Commission  persuaded  the  owner  to  have 
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tested.  This  herd  numbered  considerably  over  one  hundred 
head.  Among  the  young  cattle  we  found  only  one  to  con- 
demn. The  cows  were  nearly  three-fourths  diseased.  The 
Commission  arranged  with  the  owners  to  quarantine  the  herd 
and  sell  the  product  out  of  the  state — to  the  same  parties  to 
whom  it  had  been  sold  for  several  years — killing  many  of  the 
most  pronounced  cases.  Some  have  been  slaughtered  on  a 
second  visit  and  the  woni  will  t>e  continued  until  all  the  dis- 
eased ones  are  stamped  out,  which  will  be  before  many 
months. 

Meanwhile  these  cows  are  on  a  farm  by  themselves  away 
from  all  healthy  cattle.  This  arrangement  was  made  by  the 
Commission  upon  condition  that  the  state  pay  no  indemnity 
for  slaughtered  cattle. 

Many  instances  could  be  cited  where  the  cattle  owner 
thought  to  do  better  than  to  use  the  tuberculin  test,  but  in 
every  case  sooner  or  later,  the  fates  are  against  him  and  in 
some  quiet  spot  on  the  farm  the  graves  can  be  counted  in  num- 
bers which  shows  the  herd  did  not  increase  even  by  raising 
all  the  calves.  The  income  of  the  average  farmer  will  not 
long  allow  him  to  continue  the  business  of  dairying  unless  he 
avails  himself  of  the  privileges  the  state  offers  him. 

The  per  cent  of  diseased  cattle  is  greater  this  year  than 
former  years.  This  is  occasioned  by  testing  only  where 
there  was  a  suspicion  of  disease  and  more  particularly  men- 
tioned herds. 

The  tuberculin  test  may  be  relied  upon  only  in  experienc- 
ed hands.  Some  badly  diseased  animals  will  not  show  a  re- 
action by  the  injection  of  so  small  an  amount  of  tuberculin 
but  the  experienced  ej?e  will  almost  always  detect  other  symp- 
toms afterthe  injection. 

The  Commission  require  the  Veterinaries  that  are  em- 
ployed by  the  state  to  inform  them  of  any  private  tests  made 
that  the  sale  of  diseased  cattle  may  be  hindered. 

Where  a  test  of  this  kind  had  been  made,  eighteen  head 
showed  a  reaction.  The  owners  were  called  upon  by  the  Com- 
mission who  offered  to  take  them  and  slaughter  in  behalf  of 
the  state,  but  were  declined  the  owners  themselves,  pre- 
ferring to  dispose  of  them.  After  several  weeks  of  delay  the 
cattle  were  driven  to  an  adjoining  town,  said  to  have  been 
sold  and  were  going  out  of  the  state.  The  Commission 
quarantined  them  and  slaughtered  without  paying  any  in- 
demnity. 

Permits  to  bring  cattle  in  to  pasture  without  a  test  and 
usually  without  examination  have  been  given  to  parties  in 
New  York,  New  Hampshire  and  on  the  borders  of  Massachus- 
etts.    But  cows  coming  from  the  market  in  Massachusetts  for 
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pasture,  a  test  has  been  required  this  year,  for  last  season 
upon  test  of  one  car  load  12  were  returned.  Two  cows  that 
were  slaug^htered  out  of  one  herd  last  January  were  found  to 
have  been  purchased  of  a  Massachusetts  man  who  had  cattle 
here  to  pasture  last  season.  The  Commission  did  not  find  the 
man  but  a  relative  was  found  in  Vermont  who  saw  fit  to  pay 
one-half  the  appraised  value  of  the  cows  which  was  paid 
over  to  the  owner  of  the  herd. 

More  than  one  thousand  head  came  in  to  pasture  and  will 
be  returned  at  the  close  of  the  pasture  season.  Permits  other 
than  pasture  pennits  have  been  issued  for  nearly  seventeen 
hundred  head  to  come  into  the  state.  All  these  have  been 
tested  except  youngf  calves  and  these  we  require  to  come,  as 
much  as  possible,  from  healthy  herds. 

In  the  opinion  of  the  Commission  Vermont  is  gaining  in 
reputation  as  a  state  for  healthy  cattle  and  in  many  of  the 
towns  where  all  the  cattle  have  been  raised  tuberculosis  does 
does  not  exist  unless  brought  in  by  the  purchase  of  some  im- 
proved stock. 

Some  of  the  larger  towns  and  cities  would  do  well  to  require 
of  the  milk  men  that  their  herds  be  tested  for  there  are  some 
localities  in  Vermont  where  there  is  reason  to  believe  tuber- 
culosis exists  to  some  extent.  There  are  some  towns  that 
could  be  named  where  cattle  buyers  cease  to  go  to  purchase 
cattle  after  the  first  visit. 

The  belief  of  some  that  no  disease  exists  among  cattle  and 
by  others  who  possibly  may  have  suspicion,  but  do  not  wish 
to  know  the  fact,  aids  very  much  in  keeping  cattle  in  circu- 
lation in  different  parts  of  the  state  and  does  not  lesson  the 
distribution  of  the  germs  of  disease. 

SHEEP. 
A  disease  has  prevailed  to  some  extent  in  Caledonia  coun- 
ty, brought  there,  perhaps,  by  importing  some  flocks.  The 
Bureau  of  Animal  Industry  of  the  Department  of  Agriculture, 
Washington,  D,  C,  tells  us  it  is  pronounced  "  Oesophazostoma 
Columbtanum"  better  known  as  the  Nodular  disease  and 
more  familiar  in  the  flocks  in  the  state  of  Virginia,  This  dis- 
ease shows  itself  mostly  in  the  intestines  and  lungs,  and  the 
Department  informs  us  that  the  mutton  is  not  injured  for  con- 
sumption so  that  in  order  to  exterminate  the  disease  which 
appears  in  all  the  flocks  "so  far  as  we  have  investigated"  those 
fit  for  market  at  any  price  are  sent  and  the  remainder  buried. 
In  one  small  flock  none  were  fit  for  mutton  and  in  all  the 
flocks  many  had  died  previous  to  our  coming  where  the  dis- 
ease was  well  established.  But  few  Iambs  live  through  the 
first  winter:     No  remedy  for  this  disease  is  known  to  us. 
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HORSES. 

Six  gflandered  horses  have  been  slaugrhtered. 

FoUowmgf  are  tables  showing  the  number  of  cattle  that 
have  been  tested,  the  number  killed  and  the  amount  paid  for 
deceased  animals.  The  expenses  of  the  Board  of  Agriculture, 
the  expenses  of  the  Cattle  Commission,  the  total  number  of 
cattle  tested  in  the  state  since  the  present  law  was  made  in 
1894,  the  number  killed  and  the  amount  paid  for  them. 

C.  J.  BELL,  Secretary. 


EXPENSES  OP  CATTLE  COMMISSIONERS. 

HHUBKBS  OP  C01IMI3SI0N'. 

J.  L.  Hills, 

Services  — S2000 

Ezpcnsea 7  58 

$27  58 

J.  K.  Cortls, 

Services 138  00 

Expenses 96  87 

234  87 

C.  J.  Bell, 

Service* 540  00 

Expenses '. 479  78 

■     1019  78 

Total  expenses  of  Members  of  Commission S1282  23 

VBTB  RIMARIANS. 

W.  L.  Adams, 

Services 172  50 

Expenses 23  24 

•    195  74 

H.  Buss, 

Services 130  SO 

Expenses 9  33 

139  S3 

H.  W.  BttrKess, 

Services   2  00 

Expenses 2  00 

4  00 

J.[S.  Dutton. 

Services 92  00 

Expenses    26  53 

118  S3 

B.  M.  Flint 

Services 18  00 

18  00 

C.  W,  Fisher, 

Services IS  00 

Expenses 2  94 

17  94 

A.  B.  Gar, 

Services 14  00 

■ 14  00 
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Ilirain  PhilipsoD, 
Bzpente* 


1.  W.  Parka, 

Expenses . . . 

Rich  &  FiBher. 

Services  

EzpenseB . . . 

F.  A.  Rich, 

Services  . . . . 
Expenses . . . 

Geo>  Stephens, 
Services 

John  Thomas, 

Expenses . . . 

Geo.  W.  Ward, 

Services  

Expenses . . . 


Total  expenses  of  Cattle  Commission $2585  78 

SUUMARY  OF  WORK  OF  THE  COMUI53ION. 

Tested  in  Herds ...       3617 

Tested  for  drovers  and  on  permit    2254 

Total  cattle  tested 5871 


Total  cattle  killed.. 


Paid  for  48  sheep. . 
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Total  paid  Veterlnariana 1276  70 

Total  paid  Tnttle  &  Co 26  85 

Total  ezpenae  of  the  Cattle  Commiuoa  aad  cattle  killed  S74SS  S3 
C.  J.  BBLIf,  SecreUrf. 
Number  of  cattle  tested  nnder  the  laws  of  1894. 

All  catUe  tested 72,993 

AU  cattle  killed 2,903 

Total  amount  paid  for  cattle  killed.' $36,902  25 


CATTLE  TESTED. 

D.... 

NAMB.                                P.  O.                       ^ 

No. 

No.        AMT  OF 

1899. 

Aug. 

10  H« 

W.  A.  Faruham,  So.  Royaltou 

57 

Aug. 

10 

Farnham  &  Noyes,         " 

12 

10  returned 

Au|. 

3H 

L.  F.  Batrd,  Sheldon  Springs 

1 

1        $5.00 

Aug. 

9H 

I.  W.  Gray,  East  Calais 

10 

July 

31  H 

H.  H.  Long,  Middlesex, 

15 

2        30.00 

Apr. 

M 

C.  D.  Nottbeck,  Dorset 

Aug. 

17 

L.  W.  Doe,  Bradford 

July 

10 

R.  S.  Davis,  WiUiamstown 

July 

10 

C.  H.  Bigelow,  E.  Brookfield 

July 

10  H 

Peter  Golden,  Wolcott 

July 

10  H 

A.  E.  Foot, 

July 

10  H 

C.  E.  Clark, 

July 

10  H 

C.  E.  Sleeper,        " 

July 

10  H 

R.  M.  Hubbell,     " 

July 

10  H 

E.  C.  Mann, 

July 

10  H 

J.  W.  Scott, 

July 

10  H 

EliasRicbardsou  " 

July 

10  H 

Newell  Woodward,  Wolcott 

July 

10  H 

Chas.  0.  Morse, 

July 

29H 

Dr.  Rublee,  Morrisville 

Aug. 

16  H 

Geo.  Wilkins,  Stowe 

23 

5        66.00 

Feb. 

28 

L.  C.  Spaulding  &  Son,  Poultney  5 

May 

6 

A.  A.  Pond,  Brandon 

6 

July 

22 

A.  A.  Pond, 

1 

July 

29 

A.  A.  Pond, 

5 

July 

23 

French,    " 

2 

July 

29 

5 

Aug. 

5 

A.  A.  Pond, 

3 

Aug. 

12 

A.  A.  Pond, 

9 

Aug. 

26 

French,    " 

4 

Aug. 

20 

Geo.  Gary,  St.  Johnsbury 

8 

Ma? 

11  H 

H.  D.  Webster,  East  Burke 

1 

•  H  ngnific 

herd.    Thr  olhets  drove,  or  peroilU. 
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May  11 H  W.  J.  Counter        "       "  1 

Sept.  12  Alvia  Marette,  Fairlee  1 

Sept.     3  H  Clarence  Ingram,  Brattleboro       9      4        67.50 

Aug.  21  H  Henry  Fitts,  Randolph  7 

Aug.  17  H  G.  S.  Moulton.     "  8 

Aug.  15  H  J.  J.  Pratt,  Braintree  8 

July  16  H  H.  Fairbanks,  St.  Johnsbury         3 

July  16  H  Horace  Peck,  "  2 

Aug.  31  H  Alvin  Mayette,  Fairlee,  re-test     1       1         12.50 

Sept.  10  H  J.  T.  Maynard,  Westminster  13      2        30.00 

Sept.  19  H  E.  E.  Bancroft,  Moutpelier  21       8      160.00 

Sept.  18  H  Noyes  White,  Brattleboro  1      1        17.50 

June  10  M.  S.  Carr,  Middlebury  13 

July  15  "  "  15 

Aug.  12  "  "  10 

Sept.  12  "  "  18 

Sept.  16  "  "  •) 

June  11  D.  O.  Noonan,  Vergennes  6 

June  17  "  "  8 

Aug.     6  "  "6 

Aug.  19  "  "  8 

June  17  J.  J.  Quinlan,  North  Ferrisburg  9 

June  24  "  "  "  28 

Jiily  22  "  *'  "  23 

Aug.  31  H  Ed.  Blake,  Newport  15 

Aug.  31  H  D.  E.  Stevens,  West  Derby  1 

Aug.  31  H  W.  E.  Robinson,  W.  Derby  Line  1 

Aug.  15  H  E.  Richards,  Newport  ] 

Aug.  23  A.  J.  Gee,  "  6 

Sept.  23  J.  J.  Quinlan,  N.  Ferrisburgh  27  3  returned 

Sept.  26  G.  H.  Root,  Hortonville  27 

Sept.     9  W.  A.  Ricker,  St.  Johnsburv  21 

SepL  23  "  "  '  14 

Oct.       8  "  "  15 

Get.       6  H  Fred  Fowl,  Towpshend  1 

Oct       9  H.  E.  Minoe,  Brattleboro  3 

Sept.     2  Charles  Delong,  Cornwall  46 

Sept.  11  Faraham  &  Baldwin,  Shoreham  40 

Oct.      7  Farnham  "  27 

Oct.  20  Barnes  Bros.,  Brattleboro  24  4  returned 

Oct.  17  H  Village  Cows,  Wilmington  5 

Oct.  14  J.  J.  Quinlan,  N.  Ferrisburgh  28   2  returned  , 

Oct.       7  M.  S.  Carr,  Middlebury  9 

Oct  26  A.  P.  Needham,  Vergennes  12 

Oct.  25  M.  E.  Hewitt,  Bristol  20 

July  30  D.  O,  Noonan,  Vergennes  9 

Oct  29  H  Elliott  Jennison,  'I\)wiishend        2      2        32.50 
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Oct.     29  H    Robert  Holbrook,  Townshend,      1      1        19.00 

Sept.   14  H    J,  J.  Dodgfe,  Dummerston  4 

Oct.       7  H    Experiment  Station,  BurlinGfton  56 

Oct.       7  H    H.  B.  Chittenden  "  7 

Oct.     26         Russell  Brigr^,  Brattleboro  2 

Oct.     28         B.  M.  Ricker,  Groton  2 

Nov.    10  H    Scott  H.  Richmond,  Hale  *  1      1        15.00 

Oct.     13  H    A.  B.  and  B.  A.  Stockwell, 

Middlesex  17       1         12.50 

Nov.    11  H     L.  C.  Fisher,  Cabot,  re-test  46 
Sept.    14  H     James  Barrett,  S.  Clarendon  2 

Sept.   25  H    Jessie  Billings,  Rutland  5 

Nov.      4  H     S.  R.  Kendall  "  6 

Oct.     30         L.  C.  Woodruff,  Brownsville  5 

Nov.      7         R.  N.  Donah.ue,  Fairlee  1 

Nov.  E.  H.  Whitcher,  Albany  1 

Oct.      7         H.  A.  Pond,  Brandon  10 

Sept.   11         C.  M.  Winslow,     "  22 

Aug-.   28  "  "  11 

Aug-.   24         Mrs.  M.  M.Patterson,  Rutland  14 
Nov.    17  H     W.  A.  Smith,  N.  Thetford  2 

Nov.    20         L.  R.  Brown,  Burlington  22 

Nov.   29  H    Wm.  E.  Dutton,  Hartford  :?6      1        15.00 

Sept.  23        T.  Gallagher,  Craftsbury  59 

June   15  "  "  26 

Oct.     17  H    Geo.  Wilkins.  Stowe,  re-test  28      5        Sl.SO 
Nov.    16  H     W.  W.  Peck,  Morrisville,  re-test    6      2        22.5» 

Oct.     21         T.  Gallagher,  Craftsburj  51 

Nov.   17  H    L.  D.  Grout,  hforrisville  12 

Oct.      4  H    T.  A.  Waterman,  Johnson  10 
Aug.  28  H    Lewis  Chartle,  Wolcott  2 

Aug.  28  H    M.J.  Leach.  ••  7 

Aug.  28  H    C.  E.  Taylo%  "  1 

Aug.  28  H    C.  A.  Hasker,  "  1 

Oct.    29         B.  M.  Ricker,  Groton  2      2        12.00 

Nov.  13  H     Chas.  Johnson,  Vernon  35     12       187.50 

Nov.    8  H    Albert  Hall,  Ryegate  28 
Nov.  27  H    Wm.  B.  McElroy.  Middlesex  1      1        30.00 

Nov.  18  H    A.  R.  Johnson,  Moretown  13 

Nov.  12  FrantS.  Atwood,  Woodstock  10 

Nov.  22  H     A.  E.  Mann,  Windsor  10 

Nov.    6  H    Frank  P.  Wells,  Bartonsville  » 
Nov.  24  H    F.  O.  Newcomb,  Union  Village     9 

Nov.  Barnes  Bros.,  Brattleboro  ,  19  2  returned 

Nov.     1  H     L.  A.  Gibbs,  White  River  Jet.        1 

Nov.     2  H     N.  T.  Dunbar,  North  Hartland  10 

Nov.  A.  L.  Haskell,  Roxbury  23 
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June  29  Fred  Spaulding-,  W.  Brattleboro  1 

Oct.      6  H  Geo.  L.  Witherwell,  Bartonsville  58 

Ang.  12  Frank  W.  Dawmore,  Hartford  1 

Sept.  12  John  P.  Jewett,  Barnard  6 

Oct.    30  H  Charles  Buebee,  Hartford  1 

Nov.  21  H  Geo.  A.  Bailey,  South  Ryegate  1 

Nov.  16  W.  J.  Roy,  Bamet  20 

Nov.  29  Elisha  Flowers,  Rupert  1 

Nov.  25  W.  W.  Pitkin,  Plainfield  27 

Nov.  26  Frank  Kicker,  Groton  3 

Nou.  22  Alex  Greer,  Newbury  4 

Nov.  10  W.  Thompson,  Ryegrate  9 

Nov.  29  M.  J.  Carrigan,  Chester  25 

Oct.    12  L.  N.  Collier,  Derby  1 

Oct.    17  David  McKay,  St.  Johnabury  1 

Oct.   20  W.  A.  Ricker,            "  9 

Oct.   21  C.  A.  Ramsdell,  North  Troy  4 

Oct.   27  R.  W.  Foss,  Newport  26 

Nov.    6  Ed.  Blake,         "  19 

Nov.    2  L.;i<S.  Dudley,  Randolph  5 

Oct.    18  H  G.  L.  Witherwell,  Bartonsville 

re-test  13 

Nov.  22  A.  E.  Mann,  W.  R.  Junction  4 

Nov.  30  Geo.  W.  Brown,  Bradford  3 

Nov.  30  Geo.  W.  Smith.  W.  R.  Junction  1 

June  27  Herbert  Snow,  Fairlee  2 

Nov.  11  J.  J.  Quinlan,  N.  Ferrisburg:  32 

Nov.    5                     "                        "  29 

Apr.    3  C.  de  Nottbeck.  Dorset  7 

Dec.     1  A.  L.  Haskell,  Waitsiield  26 

Dec.    2  B.  M.  Ricker,  Groton  4 

Dec.    2  W.  Thompson,  Ryeeate  8 

Dec    4  H  A.  B.  Greenwood,  Townshend  23 

Dec.     2  C.  E.  Stanley,  Washii^on  21 

Dec.    6  H  E.  C.  Bond,  Thetfc»-d  Hill  20 

Dec.  12  W.  E.  Camp,  Pompanoosuc  1 

Dec.    7  H  E.  L.  Perkins,  Johnson  8 

Dec.    7H  C.  G.  Buttin,        "  6 

Dec.  11  H  Will  Peck,  MorrisvilJe  27 

Dec.  15  H  A.  Boubrissse,  E.  Burke  9 

Dec.  11  H  H.  Walter,  West  Burke  1 

Dec.  11  H  E.  E.  Alexander,  W.  Burke  1 

Dec.  11  H  J.  W.  Thompson,  St.  Johnsbury  1 

Dec.  11  H  O.  C.  Spencer.  W.  Burke  1 

Dec.  11 H  N.  S.  Colby,               "  3 

Dec.  11  H  W.  A.  Drown,    .      "  2 

Dec.  11 H  J.  M.  Dean,          ,     '*  1 
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Dec. 

11 

Dec. 

8 

Dec. 
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Dec. 

11  H 
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7H 
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10 

Dec. 

12  H 

Dec. 

23  H 

Dec. 

11  H 

Dec. 

24 

Dec. 

17 

Dec. 

16 

Dec. 

2 

Dec. 

9 

Dec. 

14 

Dec. 

10 

Dec. 

27  H 

Dec. 

21  H 

Dec. 

21  H 

Dec. 

22  H 

Dec. 

4H 

Dec. 

30 

1900. 

Jan. 

2H 

Jan. 

3H 

Jan. 

3H 

Jan. 

2H 

,  1899. 

Dec. 

19  H 

Dec. 

31  H 

Dec. 

30 

1900. 

Jan. 

4H 

Jan. 

4H 

Jan. 

4H 

Jan. 

11  H 

Jan. 

16  H 

Jan. 

16  H 

Jan. 

12  H 

Jan. 

13 

Jan. 

6H 

VERMONT  AQRICDLTUHAL  REPORT. 

N.  L.  Parker.A  Son,  E.  Burke, 

re- test 
O.  Peltier,  Brattleboro 
Barnes  Bros.,     " 
David  Lumsden,  So.  Ryegate, 
W.  Kelsey,  Waitsfield. 
E.  J.  Harriagton,  Highg-ate 

Springs,  .<i 

Henry  Holt,  Burlington,  49 
J.  J.  puinlan.  No.  Ferrisburgh,  39 

Marvin  Clark,  Richmond,  retest  127 

Lewis  Billings,  Wolcott,  12 

M.  H.  Gibson,  East  Ryegate,  58 

W.  M.  Ware,  E.  Putney,  10 
16 

H.  G.  Clark,  Brattleboro.  7 

W.  M.  Ware,  E.  Putney.  14 

H.  G.  Clark,  Brattleboro,  8 

W.  M.  Ware,  E.  Putney,  14 

Ernest  Beebe,  West  Rupert,  1 

E.  M.  Phifield,  Ryegate,  18 

W.  T.  McLam,        "  5 

G.  E.  Meader,          "  10 

A.  Buchanan,  So.  Ryegate,  17 

G.  Hatl,  Passumpsic,  1 

C.  S.  Rodgers,  South  Fairlee  1 

Luther  Dustin,  Brattleboro,  25 
Chas.  Manchester,  Mclndoes  Falls  1 

W.  J.  Roy,  Barnet,  18 
Witherill  Bros.,  Bartonsvilte, 

■       re-test,  43 

Leon  Bailey,  Morrisville,  12 

M.  L  Emery,  Eden,  22 

T.  Gallagher,  Craftsbury,  19 

Harrison  Grout,  Hyde  Park,  2 

Vernon  Fitch,  Hyde  Park  10 

Seth  Farnham,  Shoreham  20 

Geo.  Cochran,  Ryegate  66 
Clement  Smith,  Morrisville, 

re-test  .  56 

J.  B.  Ladeau,             "  8 

A.  A.  Royce,  Stowe  12 

T.  Gallagher,  Craftsbury  13 

John  Armstrong,  Norwich  5 


31 
6  2  returned 
14  3  returned 
38     14       300.00 

21 

n     10       170.50 


25.00 
247.50 
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Jan.  16  H    H.  H.  Long,  Middlesex,  re-test  12      1          S.OO 
Jan.  15  H     Fred  M.  Snow,  N.  Montpelier, 

re-test  14 
1899 

Dec.  19  H    Frank  Delong,  W.  Cornwall  12      1          9.00 

De=.  22         F.  G.  Holmes,  Fairlee  1 

1900 

Jan.  13         H.  G,  Clark,  Brattleboro  6 

Jan.  14         W.  M.  Ware,  E.  Putney  7 

Jan.     7                 "                        "  13 

Jan.     6         H.  G.  Clark.  Brattleboro  3 

1899 

Dec.  25         Frank  Wood,  E.  Concord  1 

Dec.  31         W.  M.  Ware,  E.  Putney  13 

1900 
Jan.  31  H     Byron  Stickney  &  Son,  Saxtons 

River  10      1         19.00 

Feb.     1  H    G.  G.  Nelson.  Ryejrate  74 

Jan.  24  H    S.  O.  Sargent,  Norwich  15      4        57.50 

Jan.  10  H    Henry  L.  Porter,  Johnson  10      6        97.50 

Jan.  10  H     W.  W.  Patten,           "  11 

Jan.  29  H    Joseph  Perkins,  West  Rupert  3 

Jan.  17  H     James  W.  Brawn,  Norwich  1 
Feb.  13         Jefferson  Welch,  E.  Burke,  36 

sheep,  Oesphayostoma 

Columbianum  45.00 

Feb.  13  H     N.  H.  Ricker,  Ryegate  21 

Feb.    8         W.  W.  Brock,  So.  Newbury  1 

1899 

Dec.  29  H     J.  Welch,  E.  Burke  25 

1900. 
Feb.     7  Adin  Hewey,  Spring^eld,  1  horse 

glanders,  15.00 
Jan.  23  H  M.  H.  Gibson,  E.  Ryegate,  re-test  39  1  20.00 
Feb.  21  H    F.  L.  Davis,  North  Pomfret 

re-test,  28 
Feb.  21  H    H.  W.  Vail,  North  Pomfret, 

re-test,  24 

Feb.  21  H    Chas.  Carbee,  Wells  River,  12 

Feb.  19  H    M.  H.  Gibson,  E.  Ryegate  re-test,  2 

Feb.  21  H     Chas.  Bolkum,  Wells  River,  6 

Feb.  21  H     E.  L.  Carbee,              "  2 

Feb.  12          W.  M.  Ware,  East  Putney,  19 

Feb.  11          H.  G.  Clark,  Brattleboro,  6 

Feb.    4         W.  M.  Ware,  East  Putney  7 

Feb.  18                    "                    "  7 

Feb.  23  H    C.  H.  North,  Barre  8 
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1899 

Dec.  19  C.  M.  Winslow,  Brandon  21 

1900 

Feb.  11  H  C.  Johnson,  Vernon,  re-test  36      6        98.50 

Mar.    6  H  Geo.  Cary,  St.  Johnsbury  39 

Mar.    1  H  Chas.  L.  Bug^bee,  Hartford, 

re-test  11         16.00 

Mar.    7  H  D.  S.  Willard,  North  Hartland, 

re- test  25 

Mar.    7  H  H.  J.  Miller,                 "  1 

Mar.    8  H  E.  O.  Wheeler,  South  Pomfret  1       1        20.00 

Feb.  21  H  R.  W.  Moodie,  No.  Wolcott  20      2        25.00 

Feb.    4  W.  M.  Ware,  East  Putney  l-S 

Jan.  28                        ....  9 

Jan.  27  H.  G.  Clark,  Brattleboro  2 

Feb.    3                  "                  "  2 

Jan.  21  W.  M.  Ware,  East  Putney  11 

Jan.  13  A.  Williamson,  Brandon  2 

Jan.  27                        ....  1 

Feb,  25                        ....  5 

1899 

Oct.   14  A.  A.  Pond,  Brandon  4 

Oct.   28                    "                '*  3 

1900 

Feb.  24  •           "                 "  2 

Feb.  28  Geo.  Cary,  St.  Johnsbury  1 

Mar.  17  H  D.  B.  Neal,  W.  R.  Junction, 

re-test  49       1         17.50 

Mar.  21  H  P.  W.  Strong,  North  Pomfret 

re-test  21 

Mar.  14  H  N.  H.  Ricker,  Ryegate  44 

Mar.  17  Thompson  &  Nelson,  Ryegate  5 

Mar.  13  H  M.  Goslant,  Lanesboro  7 

Mar.    9  H  L.  J.  Huntley.  Algiers  16       4        65.00 

Jan.  27  M.  S.  Carr,  Middlebury  10 

Jan.  13                   "               "  11 

Jan.  27  D.  O.  Noonan,  Vergennes  6 

Feb.  24                        "                    "  9 

Jan.  13                        "                    "  6 

Jan.  13  J.  J.  Quinlan,  No.  Ferrisburg  3 

Jan.  13                        "                    *'  19 

Jan.  28                        "                    "  34 

Mar.    4                        "                    "  16 

Mar.  il  D.  O.  Noonan,  Vergennes  11 

1899 

Dec.     3  J.  J.  Quinlan,  No.  Ferrisburg  26 
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1900 

Mar.  11 
Mar.  17 

Mar.  16 
Mar.  16 
Apr.  5 

Mar.  14  H 
Mar.  24 
Jan.  30  H 
Jan.  10 H 
Apr.  3H 
Mar.  21  H 

Mar.  30 
Apr.  2H 
Apr.  3  H 
Apr.  3H 
Mar.  29  H 
Mar.  21  H 
Mar.  21  H 
Mar.  26  H 

Mar.  10 
Mar.  29  H 
Mar.  27  H 
Mar.  24 
Mar.  31 
Apr.  1 
Mar.  17 
Mar.  25 
Mar.  25 
Mar.  25 
Apr.  10  H 
Apr.  15 
Apr.  8 
Apr.  8 
Mar.  30 
Mar.  30  H 
Mar.  29  H 

Apr.  11  H 
Apr.     5  H 
Apr.     8  H 
Apr. 
Apr.     4  H 


M.  S.  Carr,  Middlebury  9 

W.  A.  Ricker,  St.  Johasbury  5 

David  Pierce,  Sharon  1 

Elmer  Sykes,  W.  R.  Junction  2 
Mitchell  Gosiant,  Lanesboro,  3 
horses,  glanders, 

C.  W.  Emerson,  Charlotte  9 
Geo.  Miller,  Algiers  3 
John  R.  Hill,  Johnson,  re-test  11 

Buck,  Johnson,  re-test  3 

F.  M.  Weld,  Groton  21 
M.  H.  Gibson,  East  Ryegate, 

re-test  20 

Wm.  J.  Armstrong,  Norwich  6 

J.  H.  Loveland,               "  39 

L.  S.  Matthews,              "  35 

S.  A.  Johnson,                 "  12 

L.  F.  Sheldon,  Rupert  7 

A.  R.  Bennett,  Barton  Landing  3 

W.  C.  Twombly,  "  2 
J.  S.  Knowlton,  Bellows  Falls, 

re-test  15 

A.  A.  Pond,  Brandon  3 

Max  Taakle,  Fairlee  2 

Dr.  H.  H.  Read,  Shelburne  19 

H.  G.  Clark,  Brattleboro  7 
4 

W.  A.  Ricker,  St.  Johnsbury  10 

J.  J.  Quinlan,  No.  Ferrisburgh  21 

D.  O.  Noonan,  Vergennes  11 
M.  S.  Carr,  Middlebury  11 
John  Cook,  Putney  19 
R.  A.  Dixon,  No.  Shaftsbury  1 

D.  O.  Noonan,  Vergennes  7 

11 

M.  S.  Carr,  Middlebury  12 

J.  J.  Quinlan,  No.  Ferrisburgh  20 

E.  W.  Foster,  E-  Swp.nton  31 
E.  J.  Harrington,  Highgate 

Springs,  re-test  30 

E.  A.  Emery,  Woodstock  10 

Joe  Thompson,  St.  Johnsbury,  1 

Ed.  Pierce,  Groton,  4 

Frank  Ricker,  Groton.  3 

H.  A.  Nelson,  Groton,  50 
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Feb.   15  H  Chas  Dole,  Northfield,  7      2    Tt^hT" 

Feb.   15  H  R.  H.  Farr,         "  2 

Feb.     4  H  Dr.  G.  W.  Hoffman,  White  River 

Junction,  2 

Apr.  11  H  C.  A.  Gale,  Motitpelier,  20 

Apr.   11  H  Norman  McLeary  Graaiteville.  3 

Apr.     5  H  M.  J.  Leach,  Fletcher,  4 

Apr.     5  H  J.  H.  Ware.  Townshend,  1        1       19-00 

Apr.   22  H  F.  D.  Reed,  Townshend,  5        3      51.50 

Mar.  22  H  Speedwell  Farms,  Lyndon  Center,  92      78  1237.50 

Apr,    25  R.  M.  Chamberlin,  So  Newbury,    1 

Apr.  Geo  Gary,  St.  Johnsbury,  12     1  returned 

Apr.     2  Roeder  and  Keene,  Derby  Line,  24      2  returned 

May     1  H  E.  L.  Eastman,  Passnmpsic,  retest,60     1         15.00 

May   24  A.  E.  Waite.  Orwell,  8 

May  29  H  Dundon,  1 

May  30  H  Mrs.  Martha  Hazard,  St.  Albans,    17  13       190.00 

May  30  H  David  Moore,  Sheldon,  Springs,  10      1         17.50 

May  31  H  E.  W.  Jewett.  Swanton,  19 

May  25  H  Fred  Lawrence,  Morrisville,  40 

May     3  W.  E.  Fitts.  Corinth,  12 

May  15  H.  F.  Graham,  Craftsbury,  2 

Apr.  20  H  Geo.  Holmes,  St.  Johnsbury,  1 

May  12  H  Geo.  M.  Gray.  St.  Johnsbury,  I 

May  19  H  Lona  Grow,  Brownington  Ctr..  1 

May  16  H  Moulton  Bros,  Randolph,  133 

May  20  H.  G.  Clark,  Bratlleboro,  4 

May  11  Frank  Bushee,  Canaan,  1 

May  20  jg  H.  A.  Putnam,  Morrisville,  1 

May  17  H  Horace  Baxter,  Swanton,  1 

May  17  H  N.  E.  Chamberlain,  Swanton.  1 

May  17  H  W.  H.  Collins,  Swanton.  1 

June    9  H  C.  A.  Keazer,  Corinth,  1     1  7.50 

June   7  H  Exlow  Bishop,  Hartland  Four 

Corners,  1     1  no  indem. 

1899 

Dec.    4  H  Horace  F.  Graham,  Craftsbury,  1 

1*.00 

May  17  Chas.  Hosford,  Wells  River,  1 

May  17  H  John  Bailey,  Wells  River,  1 

May  II  Geo.  W.  Dow,  Wells  River,  3 

May  22  H  F.  M.  Weld.  Groton,  retest,  I 

May  24  H  Geo.  Wiley,  Ro:kingham,  4       2        35.00 

May  23  H  Charks  Johnson,  Vernon,  4 

May  20  H  Gilbert  Harper,  South  Burlington.  1       1        10.00 

May  18  H  C.  C.  Sheldon,  East  Highgate,  44 

May  15  H  Industrial  School,  Vergennes,  11 


8  no  indem 
Private  test 


20.00 
20.00 
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May  27 

D.  O.  Noonan,  No.  Ferrisburg, 

7 

May  27 

A.  Williamson,  Middlebury. 

8 

May  20 

N.  H.  Woodard,  Whiting, 

10 

May  13 

M.  S.  Carr,  Middlebury, 

10 

May     7H 

D.  C.  Barber,  Burlington, 

J.  J.  Quinlan,  No.  f^rrisburg-. 

42      1 

12.50 

Apr.  21 

14 

Apr.  26  H 

Waterbury  State  Asylum, 
Geo.  Williams,  So.  Burlington, 

18 

Apr.    2H 

7 

Apr.  27  H 

J.  E.  Green,  Waterbury, 

33 

Apr.  24  H 

G.  W.  Randall,  Waterbury, 

24 

May  12 

M.  E.  Green,  Waterbury, 

20 

Apr.  14  H 

G.  W.  Randall,  Waterbury, 

120     18 

289.25 

June    4 

Geo.  Bush,  Orwell, 

3 

June    6 

Chas.  Rice.  Castleton, 

1 

June  25 

Silas  E.  Holloway,  Greensboro 

Bend,                  1  horse,  glanders'  no 

indem. 

May  10  H 

A.  E.  Willard,  Burlington, 

9       1 

15.00 

May  10  H 

Van  Patten,  Burlington. 

1 

May  12 

Geo.  Williams,  Burlington, 

7 

Apr.  17  H 

Mary  Fletcher  Hospital, 

Burlington, 

32  19  no 

indem. 

May  12 

Mary  Fletcher  Hospital, 

Burlingfton, 

10 

May  26 

J.  J.  Quinlan,  No.  Ferrisburgh, 

15 

June  23 

J.  W.  Beumoad,  Bellows  Falls, 

2 

June  23 

M.  M.  Whitney,  Bellows  Falls, 

1 

June  18  H 

H.  W.  Howard,  Bellows  Falls, 

13 

June  18  H 

M.  H.  Dickinson,  Corinth, 

13 

June  19  H 

Abraham  Jacobs,  South  Corinth 

5 

June  15  H 

Geo.  H.  Savage,  West  Hartford, 

retest. 

22 

May  14 

E.  B.  Hurd,  Sandgate, 

2 

June    3H 

Frank  Perry,  Canaan, 

7 

May  26  H 

E.  F.  Cushion,  Canaan, 

1 

June  11  H 

H.  E.  Bowman,  Pittsfield, 

1 

June  11  H 

Frank  Durkee,  Pittsfield, 

1 

June  11  H 

Albert  Vose,  Pittsfield, 

1 

June  11  H 

Geo.  Chedle.  Pittsfield, 

1 

June  11 H 

Stedman  Stoddard.  Pittsfield, 

4 

June    9 

Geo.  M.  Adams,  St.  Johnsbury, 

10 

May  24  H 

D.  W.  Roberts,  No.  Pomfret, 

23 

June  14  H 

Kelso  B.  Clark,  Hartford,  retest 

16 

June  14  H 

Geo.  Fuller,  Hartford, 

1 

May  28 

A.  M.  Fletcher,  Proctors ville. 

8 

May  28 

R.  J.  Goss,  Hartford, 

1 

Apr.  26  H 

Y.  D.  Nelson,  Ryegate 

39 

May  10  H 

J.  D.  Odell,  Johnson 

1 
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May  10  H  W.  M.  Tracy,     "                                 1 

May  10  H  H.  B.  Tupper     "                                 1 

May  10  H  T.  J.  Baker,       "                                 1 

May  10  H  W.  H.  Nye,        *'                              1 

May  10  H  E.  E.  Holmes     "                                 7 

Apr.  30  H  H.  B.  Palmer,    "                               25 

Apr.  27  H  D.  Lumsdea,  So.  Ryegate,  retest  33 

Apr.  30  H  N.  Bigelow,  Stowe,                          24 

Apr.  24  H  Geo.  E.  Smith,  No.  Hyde  Park,       1 

Mch  21  H  J.  J.  Anais,  Hardwick,                    1 

May  14  H.  G.  Clark,  Brattleboro                  4 

May  11  Barnes  Bros,          "                        16 

May  10  Eugrene  H.  Akiey,  Vernon                4 

May  10  H  I.  E.  Bond,  Union  Village               10 

Apr.  27  H.  G.  Clark  Brattleboro                 10 

Apr.  27  Timothy  Boyle,  Hartland  Four 

Corners  13 

Apr.  20  H  Geo.  Cochrane,  Ryegate                    1 

May    5  M.  S.  Carr,  Middlebury                   26 

June   6  H  Jonas  Steams,  Waterbury                 9 

June  5  H  B.  W.  Shaw,            "                      21 

June  10  N.  H.  Woodward,  Whiting           15 

June  10  M.  S.  Carr,  Middlebury,                    8 

May  27  D.  O.  Noonan,  Vergennes,               7 

May  31  Ayres  and  Brown,  Essex  Center    10 

June   3  N.  H.  Woodward,  Wbiting 

June  29  E.  L.  Brown,  Topsham 

June  21  H  J.  H.  Barney,  Swanton 

Juae21H  W.O.Smith, 

June  21  H  Horace  Baxter,      " 

June  21  H  E.  M.  ProutT, 

June  21  H  A.  F.  Curtis, 

June  21  H  Lewis  Noley,        " 

June  21  H  Richard  Cohunt,  " 

June  24  A.  Famham,  Shoreham 

June  A.  P.  Needham,  Leicester  Jet., 

1  horse,  glanders 

May  21  D.  W.  Frances, 

May  15  H  R.  R.  Lawrence.  Wilder 

May  18  H  H.  H.  Leland,  Barton  Landing 

May  18  H.  H.  Leland,Barton  Landing 

12  sheep  killed 

May  15  M.  S.  Carr,  Middlebury 

May  10  M.  H.  Gibson,  East  Ryegate, 

May    9  B.  M.  Ricker,Groton, 

Apr.  11  H  D.  S.  Luce,  Waterbury, 

May  26  Frank  Sheldon,  West  Rupert 


13       1  returned 


4  returned 
1         15.00 
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June  28  L.  B.  Loveland,  Rupert  1 

June  26  H  N.  J.  Batchelder,  Greensboro  11 

June  30  H  A.  W.  Daniels,  St.  Johasbury  15 

June  17  N.  H.  Woodward,  Whiting  8 

June  24                           "                    "  10 

June  24  A.  W.  Williams,  Middlebury  7 

Juae|25  D.  O.  Noonan,  Vergennes  8 

May  26  L.  R.  Brown,  Burlington  41 

Jan.    1  Geo.  W.  Hill,  Wilder  1 

June  9  D.  G.  Wheeler,  Pawlet  11 
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An  Act  to  Promote  the  IMry  Interctti  of  Vcnnoiit. 
//  is  hereby  enacted  by  the  General  Assembly  of  the  State  of  Vertnonl: 

Section  1.  The  sum  of  one  thousand  dollars  is  herebj  appropriated 
anauallj  to  the  VermoDt  Dairjmen'a  Association,  for  the  purpose  of 
promoting,  developing  and  encouraging  the  dairj  interests  of  this 
State. 

The  Auditor  of  Accounts  is  hereby  directed  to  draw  an  order  on  the 
State  Treasurer  in  favor  of  the  Treasurer  of  the  Vermont  Dairymen's 
Association,  for  the  first  payment  of  this  appropriation  on  the  first  day 
of  January,  A.  D.,  1689,  and  annually  thereafter  so  long  as  the  condi- 
tions hereinafter  provided  shall  be  complied  with. 

Sec.  2.  Said  Vermont  Dairymen's  Association  shall  hold  an  annual 
meeting,  continuing  for  at  least  three  days,  at  some  town  or  city  in 
this  State  of  easy  access  to  the  people,  and  in  some  comfortable  and 
convenient  building  ;  and  said  meeting  shall  be  open  and  free  to  the 
people  of  the  State.  At  said  meeting  the  best  available  talent  in  the 
country  shall  be  employed  to  teach  and  discuss  the  best  methods  of 
dairy  farming,  and  subjects  connected  therewith  ;  and  at  the  said  an- 
nual meeting,  premiums  shall  l>e  offered  for  the  t>est  dairy  products  of 
bntter  and  cheese,  to  an  amount  of  at  least  two  hundred  dollars  ;  such 
premiums  to  be  awarded  by  disinterested  and  expert  judges,  and  paid 
by  the  treasurer  of  said  Vermont  Dairymen's  Association. 

Sec.  4.  The  Secretary  of  said  Vermont  Dairymen's  Association, 
shall,  on  or  before  December  1,  1989,  and  annually  thereafter,  make  a 
detailed  and  itemized  account  to  the  State  Auditor  of  Accounts  of  the 
receipts  and  expenses  of  said  Association,  which  accounts  shall  be  ap- 
proved and  countersigned  by  the  Treasurer  and  Auditor  of  said  Asso- 

Shc.  5.  If,  in  any  year,  it  shall  appear  to  the  State  Auditor  of  Ac- 
counts that  any  part  of  the  preceding  annual  appropriation  remains 
Dnezpended,  or  has  not  been  honestly  or  judiciously  expended,  then 
such  a  part  or  amount  shall  be  deducted  from  the  order  for  the  next 
succeeding  annual  appropriation. 

Sec.  6.     This  act  shall  talie  effect  from  its  passage. 

Approved  November  19,  1888. 


An  Act  to  Provide  for  the  n4alli%  of  the  R^ort  of  tUc  VennonI  Dairymen's 
AModatlon. 

//  is  hereby  enacted  by  the  General  Assembly  of  the  State  of  yermonl  ; 

Section  1.    Section  twi 
Statutes  shall  be  amendei: 

The  Secretary  (of  Board  of  Agriculture)  shall  prepare  on  or  be- 
fore the  30th  day  of  June  annually,  a  detailed  report  of  the  proceed- 
ings of  the  Board  with  such  suggestions  in  reifard  to  its  duties  and  the 
advancement  of  the  interests  herein  specified  as  may  seem  pertinent, 
and  he  may  append  thereto  such  abstracts  of  the  proceedings  of  the 
several  agricultural  societies  and  farmers'  clutis  in  the  State  as  may 
be  advisable  and  the  report  of  the  Vermont  Dairymen's  Association. 
The  report  shall  show-  under  separate  heads  the  work  of  the  Board  re- 
lating to  the  different  subjects  herein  mentioned. 

Sec.  2.  The  provision  of  Section  two  hundred  and  fifty-one  of  Ver- 
mont Statutes  requiring  the  printing  of  a  report  by  the  Vermont 
Dairymen's  Association  is  hereby  repealed. 

Approved  November  4,  1896. 
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CONSTITUTION. 


Section  1.  This  organization  shall  be  called  the  "Ver- 
mont Dairymen's  Association." 

Sec.  2.  Its  object  shall  be  to  improve  the  dairy  interests 
of  Vermont,  and  all  subsidary  interests. 

Sec.  3.  This  Association  shall  consist  of  such  persons  as 
shall  sig^nify  their  desire  to  become  members,  and  pay  the 
sum  of  one  dollar,  and  a  like  sum  annually  thereafter,  and  of 
honorary  and  correspond  in g^  members. 

Sec.  4.  The  payment  of  five  dollars  shall  constitute  a  life 
membership,  or  the  payment  of  an  annual  membership  fee  of 
one  dollar  for  five  consecutive  years,  shall  constitute  a  life 
member. 

Sec,  5.  The  oflicers  of  the  Association  shall  be  a  Presi- 
dent, two  Vice-Presidents  (one  from  each  Congressional  Dis- 
trict), a  Secretary,  Treasurer  and  an  Auditor,  who  shall  con- 
stitute the  Executive  Committee,  and  have  the  general  over- 
sight of  all  the  affairs  of  the  Association. 

Sec.  6.  There  shall  be  held,  during  each  winter,  an  An- 
nual Meeting,  at  such  time  and  place  as  the  Executive  Com- 
mittee may  designate,  for  addresses,  discussions,  exhibitions, 
and  the  election  of  officers,  who  shall  hold  their  respective 
offices  for  one  year,  or  until  their  successors  are  chosen.  Said 
meeting  shall  continue  in  session  at  least  three  days. 

Sec.  7.  It  shall  be  the  duty  of  the  Secretary  to  prepare  an 
Annual  Report  of  the  transactions  of  the  Association  for  the 
current  year,  embracing  such  papers,  original  or  selected,  as 
may  be  approved  by  the  Executive  Committee,  and  cause  the 
same  to  be  published  and  distributed  to  the  Dairymen  of  the 
State  of  Vermont. 

Sec.  8.  The  Treasurer  shall  keep  the  funds  of  the  Asso- 
ciation and  disburse  them  on  the  order  of  the  President  or 
Vice-President,  countersigrned  by  the  Secretary,  and  shall 
make  a  report  of  the  receipts  and  expenditures  to  the  Annual 
Meeting. 

Sec.  9.  This  constitution  may  be  amended  at  any  Annual 
Meeting  by  a  two'thirds  vote  of  all  the  members  present. 
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Hills,  J.  L. 
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East  Rupert 

Shoreham 
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St.  Albans 
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Middlebury 

Plainfield 

Water  bury  Center 
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East  Berkshire 

West  Milton 

Orwell 

Swanton 
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Stowe 

Morristown 

Barton 

Bakersfield 

Derby 

Mass. 
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Mt.  Holly 

Richmond 

Randolph 

Shrewsbury 

St.  Albans 

Waterbury 

California 

Springfield 

Brattleboro 

Burt 
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Kenfield,  Frank 
Leonard,  H.  B. 
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West  Enosburg 

Fairhaven 

Hinesburg'h 

Montpelier 

Clinton.  Iowa 
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Newton.  C.  H. 
Nash.  D.  W. 
Nelson.  Mrs.  C.  J. 
Northrop.  P.  B.  B. 
Newell,  Bigelow 
Newton,  A.  J. 
Nairamore,!.  C. 
,   Parker,  F.  J. 
Parker.  J.  B. 
Patten,  J.  P. 
Paine,  C.  S. 
Phelps,  H.  A. 
Page.  C.  S. 
Pierce,  G.  W. 
Powers,  William 
Peck,  Cassius 
Pierce.  C.  C. 
Place.  R.  H. 
Peck.  A.  M. 
Perkins,  W.  E. 
RichardSon,  A.  E. 
Rie,  Eli 
Robie,  W.  C. 
Richmond,  H.  J. 
Roberts,  D.  W. 
Rob  bins,  Henry 
Riley,  J.  J. 
Roberts,  L,  J. 
Ruggles,  E.  H. 
Rutherford,  W.  L. 
Rice,  H.  M. 
Stafford,  Charles 
Strong,  P.  W. 
Symms,  E.  E. 
Slocum,  A.  R. 
Stanhope,  Spencer 
Shaw.  Daniel 
Smith,  A.  D. 
Stevens.  S.  H. 
Snell.  T.  T. 
Stiles,  G.  M. 
Sanderson.  W.  L. 
Smith,  L.  M. 
Sanderson,  C.  P. 
Smith,  F.  E. 
Snow,  F.  M. 


Fairfield 

Fargo,  North  Dakota 

Belden 

Ryegate 

Sheldon 

Stowe 

Wallingford 

California 

Grand  Isle 

Whiting 

Williston 

South  Randolph 

Milton 

Hyde  Park 

Brattleboro 

Brandon 

Burlington 

East  Clarendon 

Essex  Junction 

St.  Johnsbury 

Pomfret 

Burlington 

West  Charleston 

Franklin 

Guilford  Center 

North  Pomfret 

Middlebury 

Sheldon 

Waterburv 

Westford 

Waddington,  N.  Y. 

Westford 

Chippenhook 

North  Pomfret 

Rjegate 

South  Burlington 

Berkshire  Center 

Bolton 

Dan  by 

Enosburg  Falls 

North  Enosburg 

Morrisville 

Milton 

Milton 

Milton 

Montpelier 

East  MontpeJail 
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Seeley.  H.  M. 
Smith,  C.  F. 
Spaulditig,  L.  C. 
Sherburne,  J.  C. 
Simonds,  W.  J. 
Stoddard,  M.  A. 
Smith,  N.  E. 
Smith,  Francis 
Smith,  F.  V. 
Smith,  George  G. 
Sowles,  E.  A. 
Smith,  E.  G. 
Stone,  Ainey 
Sprag^ue.  N.  T.  Jr. 
Smith,  E.  A. 
Smith,  F.  B. 
Snow.  Mrs.  Edward 
Towne,  E.  B. 
Taylor,  A. 
TurmbuU,  J.  G. 
Towle,  E.  R. 
Thompson,  Eben 
Teachout,  S.  D. 
Tarbox,  C. 
Thomas,  Stephen 
Tarbell,  E.  S. 
Terrill,  G.  H. 
Tiakham,  O.  M. 
Tottingham,  L.  H. 
Talcott,  D.  I. 
Talcott,  L.  F. 
Talcott,  J.  I. 
Tarwell,  F. 
Terrill.  M.  W. 
Vail,  H.  W. 
Van  Patten,  W.  J. 
Warren.  S.  H. 
Wells.  Ed. 
Ware,  O.  T. 
Williams.  W.  H. 
Wright.  Will 
Wheeler,  N.  B. 
Winslow.  C.  M. 
Washburn,  Chat 
Williams.  N.  G. 
Walker,  N.  S. 
Wright,  Ellen  J. 


Middlebury 

Morrisville 

Poultney 

North  Pomfret 

Roxbury 

Rutland 

Rich ford 

S  wanton 

Stowe 

St.  Albans 

St.  Albans 

St.  Albans 

Westford 

Brooklyn,  N.  Y. 

Boston,  Mass. 

New  York 

Swanzey,  N.  H. 

Milton 

Burlington 

Barton  Landing 

East  Berkshire 

North  Danville 

Essex  Junction 

Jericho 

Montpelier 

Montgomery 

Morrisville 

North  Pomfret 

Shoreham 

Williston 

Williston 

Oakland,  Cal. 

Hampton,  N.  Y. 

Middlefield,  Conn. 

North  Pomfret 

Burlington 

North  Pomfret 

Burlington 

Brattleboro 

Rutland 

Brandon 

Brandon 

Brandon 

Brandon 

Bellows  Falls 

Clarendon  Springs 

Colchester 
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Woodard,  J.  S. 
Wheeler,  Curtis 
Wood.  H.  L. 
Weed,  E-  D. 
Warren,  Rufus 
Wheelock,  H.  R. 
Walker,  Willard 
Whitcher,  H. 
Wright,  E.  M. 
Whipple,  Obed  Jr. 
Whipple,  W.  C. 
Wheeler,  F.  H. 
Walker,  James 
Whitney,  R.  M. 
Whittemore,  R. 
Warner,  J.  N. 
Waller,  M.  D. 
Whitney,  George  W. 
Whitney,  Ed. 
Wright,  H.  S. 
Wallace,  Sidney 
Weston,  H.  S. 
Walker.  H.  W. 
Williams,  J.  S. 
Williams.  G.  B. 
Williams,  J.  B. 
Webb,  J.  T. 
Winslow.  P. 
Winslow,  H.  M. 
Whitman,  C.  D. 
Weston,  S.  H. 


Enosburg 

Fairfax 

Georgia  Plain 

Hinesburgh 

Montpelier 

Montpelier 

Montpelier 

Newbury  Center 

Orwell 

North  Pomfret 

North  Pomfret 

Proctorsville 

Springfield 

Springfield 

St.  Albans 

St.  Albans 

St.  Albans  Bay 

Wil  listen 

Minneapolis,  Minn. 

North  Williston 

Waterbury  Center 

Winooski 

South  Woodstock 

Baltimore,  Md. 

Walpole,  N.  H. 

Glastonbury,  Conn. 

New  Braintree,  Mass. 

Kankakee,  111. 

Kankakee,  111. 

Brattle  boro 

Winooski 


Spbciai,  Notb-  a  gt)od  deal  of  work  has  been  done  in  revising-  the 
Life  Member  List  of  this  association.  Your  Secretary  has  written  the 
Town  Clerk  of  every  town  where  there  were  merabera  on  the  last  list 
published.  The  returns  found  manj  deceased,  and  other  changes. 
Have  endeavored  to  publish  a  correct  list.  Any  errors  found,  please 
report  to  jour  Secretary. 
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Allen,  G.  A. 
Ayer,  A.  J. 
Adams,  G.  W. 
Akeley.  E.  H. 
Adams,  M.  A. 
■  Bigelow,  C.  H. 
Bond,  G.  W. 
Belden,  H.  W 
Betterley,  C.  C. 
Bell,  C.  J. 
Brock,  L.  C. 
Blake,  G.  W. 
Bush,  L.  O. 
Bean.  G.  C. 
Brothers.  Henry 
Beach,  W.  C. 
Bickford,  F.  H. 
Bailey.  E.  S. 
Bond,  John 
Bruce,  H.  C. 
Bond,  S.  L. 
Candon,  J.  B. 
Candon,  J.  B. 
Cole,  E.  M. 
Chamberlin,  H.  B. 
Cochran,  George 
Cobb.  Grant 
Campbell,  J.  M. 
Crowell,  George 
Carpenter,. E.  P. 
Cameron,  L.  M. 
Douglass,  Or  in 
Donahue,  D.  G. 
Donahue,  M.  F. 
Donahue,  J,  F. 
Donahue,  F.  E. 
Doe.  G.  A. 
Edson.  E.  A. 
Eaton.  W.  Z. 
Evans,  John 
Eastman,  Emilie 


West  Hartford 

Putney 

Stowe 

Dumnmer 

Derby 

East  Brookfield 

Guilford 

Waitafield 

West  Barnet 

Walden 

Barnet 

Boston,  Mass. 

Underbill  Center 

Coventry 

Wjlliston 

Charlotte 

Bradford 

Lunenburgfh 

East  Mont  pel  ler 

Sharon 

Wilmington 

Chittenden 

Pittsford 

East  Burke 

Coventry  Falls 

Efyegate 

Prosper 

MorrisviUe 

Brattleboro 

West  Waterford 

Montpelier 

Boston.  Mass. 

East  Charlotte 

Ferrisburgh 

Lincoln 

Hinesburgh 

Corinth 

Chester 

Hartford 

West  Pawlet 

Passumpsic 
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Fish,  H.  Z. 
Faxon,  G.  A. 
Franklin,  Mrs.  W.  A. 
Foote,  C.  P. 
Gould,  J.  D. 
Gallup,  J.  A. 
Gates.  Charles  &  Son, 
Gale,  J.  E. 
Gordon,  B. 
Green,  G.  F. 
Hatt,  B.  A. 
Hayward,  G.  W. 
Hastingfs,  C.  A. 
Hosford,  C.  J. 
Hayward,  F.  R. 
Hasliins,  Kittredg'e 
Haynes,  W.  S. 
Hewitt,  D.  D. 
Hamilton,  J.  W. 
Hunt,  E.  W. 
Harringrton,  W.  H. 
Humphrey,  G.  W. 
Holt,  M.  S. 
Hunter  Brothers 
Jewett,  S.  W.  &  Son, 
Jaquith,  E.  E. 
King.  M.  D. 
Kneeland,  D.  A. 
Kibbey,  F.  L. 
Kelley,  G.  A. 
Loveland,  J.  H. 
LePa^e,  Charles 
Leonard,  H.  B. 
Lawless,  C.  C. 
Leach.  W.  B. 
McKinstrv,  A.  P. 
Miller,  J.'R. 
Noble,  H.  A. 
Nichols,  H.  L. 
Nay,  Y.  G. 
Nor  cross,  W.  C. 
Porter,  W.  C. 
Perkins,  W.  E. 
Putnam,  F.  A. 
Parks,  N.  A. 
Parker,  B.  C. 
Ricker.  N.  H. 


Sugar  Hill 

Pawlet 

Vernon 

Middleboro 

Passumpsic 

West  Woodstock 

North  Hartland 

Guildford 

Grand  Isle 

Woodstock 

South  Rye^ate 

East  Corinth 

Spring^eld 

Wells  River 

Topsham 

Brattleboro 

Middletown  Springs 

North  Pomfret 

West  Brattleboro 

Danville 

North  Pomfret 

East  Burke 

Sunderland 

Lyndon  ville 

Middlebury 

South  Woodstock 

Woodstock 

Waitsfield 

West  Fairlee 

Marsh  field 

Norwich 

Bar  re 

North  Pomfret 

Montpelier 

Essex  Center 

Winnebago.  Minn. 

Westminister 

West  Brookfield 

Hale 

Jericho 

Hortonsville 

Sharon 

Pomfret 

Wethersfield  Center 

South  Ryegate 

Ferrisburg 

Rye  gel  te 
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Roberts,  D.  W. 
Richmond,  Frank 
Rice,  H.  W. 
Russell,  F.  L. 
Robinson,  A.  C. 
Sherberoe,  E.  C. 
Sherburne.  Sumner 
Swan,  P.  B. 
Simpson,  W.  G. 
Stevens,  W.  C. 
Smith,  B.  R. 
Sanborn,  H,  M. 
Smead,  C.  D. 
Sprague,  George  R. 
Scarff,  C.  W. 
Smith,  F.  C. 
Stafford.  Charles 
Stone,  W.  P. 
Storrs,  A.  A. 
Stone,  M.  S. 
Symes.  E.  E. 
Smith,  F.  L. 
Scott,  E.  V. 
Thaver,  H.  D. 
Tuttle,  G.  W. 
Thorber,  J.  W. 
Tucker,  D.  E. 
Turnbull,  J.  G. 
Whitehill,  C.  E. 
Whitcher,  J.  R. 
Watkins,  W.  H. 
Wilcox,  G.  I. 


North  Pomfret 

Hale 

Westford 

Shrewsbury 

North  Underbill 

North  Pomfret 

South  Pomfret 

Montgomery 

Washington 

West  Glover 

Passumpsic 

South  Peach  am 

West  Brookfield 

East  Brookfield 

Burlington 

South  Windham 

Chippenhook 

Strafford 

East  Bethel 

Montpelier 

Ryegate 

Fletcher 

Greensboro 

West  Brattleboro 

Pittsford 

Brattleboro 

West  Halifax 

Barton  Landing 

Barnet 

South  Ryegate 

East  Hardwick 

Woodstock 
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VBRHONT  dairymen's  ASSOCIATION. 


REPORT 

OF  THE 

THIRTIETH  ANNUAL  MEETING 

OFTHB 

VERMONT   DAIRYMEN'S   ASSOCIATION, 

HEID  AT 

BRATTLEBORO,  JANUARY  %  lO,  11,  1900. 

The  meeting  opened  Tuesday  at  10.30  a.  m.  in  Grange  Hall 
■with  President  G.  W.  Pierce  in  the  chair.  Rev.  R.  K.  Marvin 
invoked  Divine  blessing.  A  verj  cordial  welcome  was  extend- 
ed to  the  Association  by  Col.  G.  W.  Hooker  in  behalf  of  the 
citizens  of  Brattleboro;  responded  to  by  M.  A.  Adams  of  Der- 
by, President  of  the  Vermont  Butter  and  Cheese  Makers'  As- 
sociation, hearty  welcome  from  C.  S.  Hopkins  in  behalf  of 
Protective  Grange,  responded  to  by  C.  J.  Bell,  Sec'y  State 
Board  of  Agriculture.  J.  G.  Stafford  welcomed  the  Associa- 
tion in  behalf  of  Brattleboro  Creamery  Association,  respond- 
ed to  by  A.  Messer,  late  lecturer  of  the  National  Grange, 
Rochester,  Vt. 

PRESIDENT'S  ADDRESS. 
G.  W.  Pierce,  Brattleboro. 

Members  of  the  Vermont  Dairymeti's  Association,  Ladies  and 
Gentlemen  : 
In  accordance  with  established  custom  it  becomes  the  duty 
of  the  president  at  this  time  to  deliver  an  annual  address  upoa 
the  work  of  the  Association,  and  to  offer  suggestions  on  sub- 
jects relative  to  dairying.  It  is  not  my  intention  today  to  tire 
you  with  a  lengthy  address  concerning  matters  foreign  to  our 
work,  but  simply,  in  the  brief  time  alloted  me,  to  offer  a  few 
thoughts  touching  upon  different  phases  of  dairying.  Before 
entering  upon  the  work  assigned  me,  it  may  be  well  for  us  to 
consider  for  a  moment  the  work  accomplished  in  the  past. 
This  is  the  thirtieth  annual  meeting  of  the  association.  The 
Vermont  Dairymen's  Association  is  the  oldest  Dairy  organiza- 
tion in  the  United  States,  being  formed  in  1870.  Well  can 
we  be  proud  of  its  work  when  we  stop  to  consider  that  Ver- 
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mont  leads  the  world  in  the  production  of  fine  butter.  May 
we  not  believe,  and  that  trulj,  that  the  success  of  the  Vermont 
dairymen  is  largely  due  to  the  aid  received  through  the  efforts 
of  our  association.  Thirty  years  of  untiring  work  in  the  cause 
of  dairying  has  caused  our  association  to  rank  high  in  com- 
parison with  simliar  organizations.  In  the  early  days  many 
discouragements  were  met  but  through  the  pluck  and  energy 
of  its  officers  at  that  time  it  gradually  worked  its  way  to  the 
front.  Since  State  aid  has  been  received,  the  work  of  the  as- 
sociation has  been  broadened  and  every  effort  has  been  made 
to  raise  the  standard  of  dairying  and  to  help  the  dairy  farmer 
to  realize  higher  prices  for  his  market  products. 

The  financial  standing  of  the  association  at  the  present 
time  is  good.  Nearly  one  hundred  dollars  of  the  state  appro- 
priation was  not  used  the  past  year,  although  in  average  years 
ft  would  be.  The  combined  meetings  of  the  Butter  and  Cheese 
Makers'  and  Vermont  Dairymen's  Associations  have  resulted 
in  good  work  for  us  all.  Still  your  President  would  urge  the 
early  consolidation  of  both,  believing  that  much  more  good 
would  be  acomplished  under  one  head  than  two.  Vermont  is 
comparatively  a  small  state  and  hardly  able  to  maintain  more 
than  one  dairy  organization.  We  are  aware  that  both  the 
creamery  and  private  dairying  interest  should  be  equally  rec- 
ognized, as  both  are  largely  represented  in  the  state.  One 
organization  well  officered  with  all  interests  represented  would 
accomplish  greater  results  than  would  two  associations. 

In  reviewing  the  dairy  situation  in  the  country  at  large  we 
are  aware  that  there  are  sections,  and  esi>ecially  in  the  west, 
which  are  producing  a  high  class  of  dairy  goods.  This  should 
rouse  us  to  use  every  effort  and  to  work  with  a  stronger  deter- 
mination to  keep  in  the  front  rank.  This  can  be  done  only 
through  our  most  energetic  efforts  to  attain  a  higher  standard 
in  dairy  goods.  Vermont  is  naturally  adapted  to  dairying; 
more  grass,  more  corn  of  the  best  quality  is  produced  per  acre 
than  in  any  other  state  in  the  Union;  pure  water,  unadulter- 
ated, an  important  factor,  flows  from  our  hillsides.  The  ques- 
tion has  often  been  discussed  of  late,  how  shall  we  meet  the 
western  competition;  its  answer  may  be  summed  up  in  a  few 
words,  produce  a  better  article.  This  can  be  brought  about 
only  by  a  strict  application  to  business.  We  must  constantly 
study  the  latest  improved  methods,  constantly  seek  new  ideas. 
When  we  see  a  neighbor  making  a  better  quality  of  butter  or 
cheese  we  should  strive  to  learn  his  methods.  Every  butter 
or  cheese  maker,— and  this  should  apply  to  the  private  dairy- 
man as  well  as  to  the  creamery  or  factory  owner,  —  should  be 
educated  for  the  business,  should  make  dairying  a  study.  And 
yet  even  then  he  alone  cannot  make  good  butter;   for  first  of 
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allj  to  be  successful  a  pure  product  is  needed,  and  this  ts 
assured  only  by  care  m  the  selection  of  the  dairy  herd  and  its 
baudlinfr.  98  point  butter  never  was  obtained  from  a  herd  of 
scrubs  or  diseased  animals  fed  on  unwholesome  food  and  kept 
in  unsanitary  stables.  It  is  a  wonder  that  the  creameries  are 
able  to  make  as  good  a  quality  of  butter  as  they  sometimes  do 
from  cream  obtained  from  objectionable  herds  and  stables. 
Some  creamery  managements  have  adopted  the  rule  that  each 
patron  shall  be  visited  from  time  to  time,  his  cows,  stables  and 
surroundings  closely  inspected.  Where  this  method  has  been 
employed  the  class  of  the  product  has  invariably  been  raised. 
Submerging  the  cream  in  water  is  required  of  each  patron  by 
some  creameries.  Such  methods  should  be  followed  by  the 
private  dairyman  as  well.  We  would  recommend  that  a  uni- 
form card  l)e  adopted  for  use  b^  the  creameries  of  the  state, 
containing  special  sanitary  requirements,  and  that  it  be  post- 
ed in  the  stable  of  each  patron.  It  then  should  be  the  duty  of 
each  creamery  management  to  inspect  the  premises  of  each 
patron  from  time  to  time  and  to  offer  syg^estions  to  those  fail- 
ing to  live  up  to  to  the  required  rules.  Those  who  do  not  pro- 
duce a  pure  cream  after  a  reasonable  number  of  visits,  should 
.  be  excluded.  Better  produce  a  higher  quality  of  goods  even 
if  less  in  amount;  the  market  demands  only  the  best. 

We  must  not  linger  here  for  fear  we  may  be  taking  up  the 
subject  of  creamery  management.  We  simply  want  to  impress- 
upon  your  minds  the  great  need  of  producing  pure  cream  in 
order  to  obtain  gilt  edge  butter.  The  best  butter  in  the 
world  is  produced  in  Vermont;  yet  it  also  is  true  that  some  of 
the  worst  likewise  originates  among  our  green  hills.  This  1  e- 
ing  true,  do  we  not  need  dairy  associations,  dairy  schools  -.■nil 
agricultural  colleges  to  educate  ourselves  in  the  art  of  butter 
and  cheese  making? 

Comparatively  few  attend  farmers'  institutes,  but  those  \vl;o 
avail  themselves  of  these  opportunities  are  the  ones  that  nre 
classed  as  the  most  successful  farmers. 

OUR  MARKETS. 

We  should  keep  in  touch  with  the  markets  both  at  home  nrd 
abroad.  The  demand  for  first  class  dairy  products  always  i-x- 
ceeds  the  supply,  but  the  market  is  often  glutted  with  inferif-r 
products.  One-half  cent  per  pound  means  much  to  the  [  u— 
ducer  where  any  large  amount  is  sold.  Are  we  receiving  tl-rt 
one-half  cent?  Our  success  depends  in  a  great  measure  U'  <n 
the  marketing  of  our  goods.  Let  us  sell  as  direct  to  the  crr- 
sumer  as  possible.  If  we  produce  a  first-class  article,  we  sbril 
have  no  difficulty  in  disposing  of  our  goods.  We  cannot  :■  ■"- 
ford  to  market  any  other  grade  than  the  best.     Allow  me  to 
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say  at  this  time  that  in  our  opinion  it  is  costing  more  per 
pomid  to  produce  an  inferior  article  than  it  is  to  obtain  the 
highest  priced  product;  this  follows  in  all  kinds  of  business. 
In  the  production  of  butter  and  cheese  where  all  the  modem 
appliances  are  used,  the  cost  is  less  than  where  the  old  rude 
methods  are  employed. 

Every  dairyman  should  have  his  butter  scored  from  time  to 
time  by  competent  and  disinterested  judges,  who  are  familiar 
with  the  demands  of  the  market.  He  may  thus  discover  his 
weak  points,  if  any.  and  be  thereby  enabled  to  correct  them. 

As  we  raise  the  standard  of  our  dairy  products  the  greater 
will  be  the  demand  both  at  home  and  abroad.  The  Secretary 
of  Agriculture  in  his  last  report  says:  "Encouraging  results 
have  come  from  the  introduction  of  dairy  products  into  foreign 
markets.  The  department  sends  shipments  abroad  for  the 
purpose  of  ascertaining  the  facts  regarding  such  products, 
these  facts  are  published  and  commerce  naturally  follows." 

DAIRY  LAV'S,  STATE  AND  NATIONAL. 

Every  farmer  should  be  familiar  with  the  dairy  laws  of  our 
State  and  Country.  The  present  laws  are  designed  to  encour-. 
age  us  in  the  production  of  a  higher  class  of  dairy  goods,  and 
to  protect  us  from  fraudulent  or  imitation  butter  and  cheese. 
Are  we  living  up  to  these  laws?  Are  we  producing  pure  milk 
"  and  cream  for  the  factory  or  creamery  as  the  law  demands?  It 
is  a  pleasure  to  say  as  far  as  we  know  that  the  present  laws 
have  not  been  resorted  to  in  helping  to  keep  the  Vermont 
farmer  in  line.  The  farmers  of  our  State  are  progressive  as  a 
whole  and  ready  to  adopt  new  methods  when  offered  to  them 
in  a  practical  light. 

FRAUDULENT  GOODS. 

The  country  still  abounds  in  imitations  of  butter  and  cheese 
sold  under  the  name  of  the  pure  product.  Constant  fines  are 
being  imposed,  yet  illegal  sales  go  on.  Stronger  laws  along 
this  line  should  be  enacted  and  enforced.  It  is  the  duty  of  the 
producer  as  well  as  the  consumer  to  aid  in  securing  more 
stringent  laws  both  state  and  national,  and  once  secured,  in 
enforcing  them.  It  has  been  said  man  cannot  be  made  honest 
by  law;  but  law  can  make  dishonest  men  pay  the  penalty 
when  they  sell  fraudulent  goods  under  the  name  of  the  pure 
article.  The  universal  demand  for  cheap  things  brings  a 
supply  of  imitation  goods.  Flour  is  adulterated  with  com. 
"Pure  Vermont  Maple  Sugar"  is  made  that  never  saw  the 
Green  Mountain  State.  Milk  is  robbed  of  its  cream,  filled 
with  lard,  sent  over  the  entire  globe,  and  ruins  the  reputation 
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•f  American  cheese.  Oleomargarine  maj  be  made  as  a  pure 
product,  but  we  understand  that  certain  analysis  made  in  the 
state  of  New  York  have  disclosed  the  fact  that  oleomarg'arine 
is  manufactured  containing  as  high  as  12  per  cent  of  parafine, 
aa  indigestible  substance. 

I  would  urge  upon  each  farmer  in  the  state  to  use  his  influ- 
ence to  further  both  state  and  natiooal  legislation  for  the 
enactment  of  stronger  pure  food  laws.  It  is  hoped  that  our 
aitsociation  at  this  time  will  adopt  resolutions  urging  the 
passage  of  the  bill  H.  R.  No.  3717  relating  to  oleomargarine 
and  other  dairy  products,  which  has  already  been  presented  to 
Congress  by  our  representative  Hon.  W.  W.  Grout. 

DAIRY  SCHOOLS. 

The  leading  industry  of  our  state,  dairying,  demands  as 
thorough  an  education  as  any  other  branch  of  business.  Our 
Dairy  Schools  are  an  important  factor  in  aiding  the  fanner  of 
the  present  day  to  attain  that  information  which  he  should 
have  in  order  to  thoroughly  understand  his  business.  Here 
the  use  of  the  latest  improved  dairy  machinery  is  taught,  and, 
by  the  way,  the  very  best  machinery  has  been  discarded  many 
tunes  by  farmers  through  lack  of  knowledge  of  its  working. 
The  latest  improved  methods  are  taught  by  experienced  persons 
at  these  schools  who  have  made  dairying  a  study.  We  are  of 
the  opinion  that  a  young  man  before  taking  up  dairyine:  as  a 
business  should  have  at  least  one  thorough  course  of  training 
at  the  dairy  school.  The  time  is  not  far  distant  we  believe 
when  all  creamery  managements  will  require  of  the  butter 
makers  to  take  a  course  of  training  at  some  dairy  school 
that  they  may  have  a  more  thorough  knowledge  of  the  art. 
The  variations  observed  in  the  tests  of  milk  are  due  largely, 
we  believe,  to  lack  of  thorough  knowledge  by  butter  makers 
of  the  use  of  the  Babcock  apparatus.  Rapid  strides  have  been 
made  in  the  last  few  years  along  the  line  of  butter  and  cheese 
making.  This  advancement  without  doubt  in  a  great  measure 
is  due  to  the  work  and  influence  of  our  dairy  schools. 

OUR  AGRICULTURAr.  COLLEGE. 

Too  few  young  men  in  our  state  avail  themselves  of  the 
opportunity  of  securing  an  education  at  our  Agricultural  Col- 
lege. The  profession  of  farming  today  being  classed  as  one 
•f  the  sciences,  demands  a  thorough  knowledge  of  the  com- 
position of  the  soil,  as  well  as  the  proper  use  of  fertilizers  and 
crops.  This  can  only  be  obtained  by  a  thorough  course  of 
study.  The  University  of  Vermont  offers  special  inducements 
in  this  respect. 
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BY-PRODUCTS  OP  THE  DAIRY; 

Are  we  realizing  all  that  can  be  obtained  from  by-products 
of  the  dairy?  Butter  and  cheese  makinjSf  yield  three  well 
known  residues  which  constitute  the  by-products  of  dairying; 
skimmilk,  buttermilk  and  whey.  Experience  has  taught  us 
that  for  every  pound  of  butter  made  there  are  from  fifteen  to 
tweoty  pounds  of  skimmilk  and  about  three  pounds  of  butter- 
milk, and  for  every  pound  of  cheese  nine  pounds  of  whey. 
We  are  told  "that  the  butter  and  cheese  annually  produced  in 
the  United  States  leave  as  residue  not  leas  than  24.OO0,O0U,O0O 
lbs.  of  skimmilk,  4,(100,000.000  lbs.  of  buttermilk  and  2,500,- 
000,000  lbs.  of  whey."  The  sale  of  these  by-products  is  usual- 
ly by  the  barrel.  The  variation  in  price  of  skim-milk  and 
butter>milk  ranges  from  nothing  up  to  30  cents  a  barrel  in 
Vermont.  This  wide  variation  in  price  indicates  that  the 
by-products  of  many  creameries  are  not  fully  utilized.  This 
is  a  matter  ot  great  consequence  and  is  well  worthy  of  our 
careful  consideration.  Those  who  have  made  this  a  careful 
study  claim  that  the  most  money  could  be  realized  from  skim- 
milk if  it  were  sold  as  a  human  food  in  its  natural  uncooked 
state.  Is  it  possible  for  the  Vermont  dairyman  to  find  such  a 
market  for  his  sweet  skim-milk?  This  certainly  is  worth  our 
consideration.  Most  farmers  use  their  skimmilk  as  feed~  for 
calves  and  pigs,  and,  without  doubt,  good  returns  are  receiv- 
ed when  fed  to  either  judiciously;  but  it  is  our  opinion,  with 
the  present  prices  of  cattle  and  swine,  that  more  can  be  real- 
ized by  feeding  our  skimmilk  to  high  grade  heifer  calves  than 
by  making  it  into  pork.  The  market  continually  demands 
good  cows,  which  can  always  be  sold  at  good  prices.  Experi- 
ments made  have  proved  that  the  greatest  profits  are  realized 
by  feeding  skimmilk  to  young  calves  and  pigs  and  that  less 
profit  is  realized  when  it  is  fed  to  older  animals. 

TUBURCULOSIS. 

Through  the  use  of  the  tuberculin  test,  ia  the  hands  of  com- 
petent persons,  this  disease  will  in  time  be  eradicated  in  our 
state.  Vermont  leads  all  other  states  in  the  handling  of  this 
much  dreaded  disease.  Without  doubt  if  Vermont  wishes  to 
retain  its  fair  name  as  a  dairy  state  it  must  continue  to  weed 
out  its  diseased  animals.  Such  states  as  have  no  laws  relative 
to  this  subject  are  suffering  greatly  in  consequence.  Among 
the  valuable  aids  in  helping  to  lessen  the  spread  of  this  dis- 
ease are  clean,  well  ventilated  stables,  where  the  sunlight  can 
enter.  Where  the  disease  is  found  to  exist  the  herd  should  be 
tested  once  each  year  for  three  consecutive  years. ,  This  will 
usually  take  out  all  cattle  affected  with  the  disease.      Great 
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care  should  be  taken  to  disinfect  the  stahles  thoroughly.  Un- 
less this  is  done,  the  disease  is  very  sure  to  break  out  again. 
Test  your  herds  as  soon  as  the  disease  is  suspected.  It  means 
too  great  a  loss  to  wait  longer. 

GENEKAL  REMARKS. 

There  are  said  to  be  17.000,000  dairy  cows  in  this  country, 
one  to  every  four  inhabitants;  still  the  demand  for  first  class 
dairy  products  exceeds  the  supply.  The  perfection  of  milk  as 
a  human  food  has  been  demonstrated  beyond  all  doubt.  The 
demand  for  the  products  of  milk  is  sure  to  increase  both  at 
home  and  abroad.  The  United  States  is  especially  adapted 
to  dairying.  No  country  in  the  world  produces  so  many  use- 
ful grasses  and  forage  plants.  The  great  indigenous  crop, 
corn,  the  food  which  produces  the  finest  quality  of  butter,  is 
raised  more  largely  here  than  in  any  other  country,  Ouj 
foreign  friends,  the  Danes,  are  realizing  its  value  as  a  dairy 
food,  and  are  importing  large  quantities.  Statistics  show  that 
in  1898  16,874,943  bushels  of  Indian  corn  were  imported  by 
the  Danes  from  the  United  States.  More  corn  should  be  raised 
in  our  own  state.  We  buy  too  much.  Here  the  question  of 
our  abandoned  farms  may  well  be  taken  up.  It  is  a  matter  of 
great  regret  that  these  farms  with  their  natural  fertility,  es- 
pecially adapted  to  raising  grass  and  cereals,  are  lying  idle. 
Will  the  young  men  of  Vermont  reclaim  them?  Or  shall  we 
have  to  give  them  up  to  the  foreign  element?  The  present 
outlook  IS  that  the  demand  for  abandoned  farms  in  New  Eng- 
land will  greatly  increase,  and  that  this  will  be  brought  about 
largely  by  the  growth  of  dairy  interest.  The  rural  free  deliv- 
ery of  mail,  and  the  just  interstate  commerce  laws,  when  fully 
realized,  will  be  important  factors  in  this  direction.  Time  will 
prevent  further  discussion.  It  has  been  my  pleasure  to  hold 
office  in  this  Association  for  the  past  six  years.  In  turning 
over  the  work  to  another  I  can  only  say  that  I  trust  that  my 
successor  will  find  the  work  as  pleasant  and  profitable  as  it 
has  been  to  me,  that  through  his  efforts  the  Association  will 
be  raised  to  a  higher  plane  of  usefulnss. 
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Afternoon  Session. 


PROFITABLE  ADJUNCTS  TO  DAIRYING. 
M.  L.  AsELTiNE,  North  Fairfax. 

Every  dairy  man  keeps  or  oug^ht  to  keep  hogs  and  while 
toany,  with  ten  or  twelve  cows,  raise  about  pork  enough  for 
their  own  use,  it  is  possible  to  double  or  thnbble  the  income 
ttiom  the  hogs  on  the  average  farm.  To  begin  with  get  good 
stock,  registered  if  jou  can,  as  that  pays  the  best.  Then  ad- 
vertise in  your  local  or  county  paper  not  spasmodically  but  reg- 
ularly, and  aim  to  sell  your  pork  products  as  pigs  or  shoats  and 
not  as  pork.  The  profit  is  much  greater.  From  one  male 
and  four  females  I  sold  $270  worth  of  pig,  shoat  and  pork  in 
1899. 

Farm  stock  will  be  just  what  the  owner  makes  it.  This  is 
true  of  swine  to  a  greater  extent  perhaps  than  of  any  other 
animal  on  the  farm.  They  can  exist  under  adverse  conditions 
and  live  with  less  care  than  any  other  stock  except,  perhaps, 
the  hen.  On  the  other  hand  they  will  more  readily  respond 
to  good  care  and  feed  than  any  animal  we  raise  on  the  farm. 
They  can  eat  anything  from  spring  water  to  oat  straw  and 
grow  upon  it  if  given  something  else  to  fill  out  the  ration. 

Should  the  dairyman  not  care  to  sell  breeding  stock,  his 
aim  should  be  to  get  the  breed  of  swine  best  adapted  to  his 
individual  surroundings.  The  man  who  is  forced  to  keep  his 
swine  in  a  small  pen  needs  a  different  breed  than  the  one  who 
has  large  hog  pastures. 

In  most  markets  the  demand  is  for  a  pig  that  will  dress  125 
to  200  pounds  with  as  much  lean  meat  as  can  be  had.  The 
time  when  tons  of  lard  can  be  sold  as  pork  has  passed  away. 
Hence  in  the  selection  of  breeding  stock  we  should  try  to  get 
such  as  will  weigh  from  100  to  200  pounds  in  the  shortest  time 
with  the  minimum  amount  of  feed.  But  whether  thorough- 
bred or  scrubs  are  kept  remember  that  your  profit  is  gauged 
by  the  feed  and  care  given.  Do  not  think  that  because  he  ia 
only  a  hog  that  anything  is  good  enough  for  him.  He  ap- 
preciates good  sweet  feed  and  a  dry  bed  and  will  show  his  ap- 
preciation by  turning  the  waste  products  of  the  farm  and  dair^ 
into  that  very  useful  commodity,  money;  and  he  will  do  thi» 
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with  less  care  and  expense  than  can  be  accomplished  in  any 
other  way.  In  whatever  light  you  view  him,  the  hog  is  the 
most  profitable  adjunct  to  the  dairy.  Not  only  does  he  use 
every  scrap  of  waste  in  the  butter  and  cheese  making  but  if 
f^ven  the  opportunity  will  utilize  all  the  other  waste  products 
of  the  farm  and  garden. 

The  hogs  greatest  sphere  of  usefulness  upon  the  farm,  how- 
ever, is  as  a  manufacturer  of  fertilizer.  If  given  the  proper 
material  —  arid  he  does  not  require  you  to  buy  nitrogen,  phos- 
hporic  acid  and  potash  in  available  form  to  turn  out  a  fertil- 
izer—  muck,  leaves,  straw  or  litter  of  any  kind,  and  he  will 
furnish  ■g^ratis  fertility  that  will  discount  anything  that  can 
be  bought  in  bags,  taking  into  consideration  the  cost  and  last- 
ing effects.  Give  him  the  opportunity  and  next  fall  you  will  not 
find  it  necessary  to  call  on  one  or  two  of  your  best  cows  to  pay 
for  phosphate.  One  of  the  best  farmers  of  my  acquaintance 
has  his  hog  house  so  arranged  that  there  is  only  about  four 
feet  of  floor  in  each  pen  and  that  is  where  the  feeding  trough 
is  placed;  the  balance  of  the  pen  he  keeps  filled  with  muck  or 
straw  about  two  feet  in  depth,  and  that  is  drawn  out  twice  a 
year. 

Two  hogs  well  kept  ought  to  produce  about  three  cords  a 
year  of  the  very  best  fertilizer.  It  may  be  easier  and  does  not 
take  much  time  to  draw  and  apply  the  chemicals  but  it  re- 
quires quite  an  effort  to  meet  phosphate  bills  with  the  cows 
nearly  drj  as  they  usually  are  in  the  fall  when  most  of  the 
commercial  fertilizer  is  paid  for. 

While  the  dairyman  usually  wants  all  that  his  milk,  butter 
or  cheese  will  bring  on  the  market  and  will  spend  time  and 
money  to  that  end,  the  going  price  for  his  pork  products  seems 
to  be  satisfactory.  There  are  very  few  localities  in  New 
England  that  produce  pork  enough  for  home  consumption,  if 
such  products  were  placed  on  the  market  in  a  marketable  form. 
From  our  shipping  station  at  St.  Albans,  car  loads  of  hogs  are 
shipped  to  Boston  and  New  York  at  a  price  that  barely  pays 
for  the  time  taken  to  feed  and  care  for  them,  and  perhaps  the 
same  trainmen  that  take  live  hogs  away,  bring  on  their  return 
trip  car  loads  of  salt  pork,  bacon,  hams,  sausage,  lard,  pickled 
feet.  In  fact,  I  have  no  doubt  but  that  hogs  shipped  out  of 
Franklin  County  in  May  or  June  have  come  back  to  it  before 
September,  having  paid  freight  charges  both  ways  while  four 
or  five  different  commission  men  have  taken  their  toll.  All  of 
this  should  have  gone  into  the  pocket  of  the  dairyman  who 
first  produced  it. 

As  two  or  more  horses  are  usually  kept  to  do  the  necessary 
work  on  the  farm  I  think  one  or  more  of  them  should  be  a  good 
brood  mare.     The  dairyman  should  raise  at  least  one  colt  each 
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year.  The  fanner  can  easily  plan  so  that  the  coming  of  the 
colt  will  not  interfere  with  the  farm  operation  to  any  great  ex- 
tent; and  with  the  present  prices  for  horses  of  the  right  kind 
there  is  no  branch  of  farming  which  will  pay  better.  And 
right  here  lies  the  secret  of  success  or  failure.  The  farmers, 
yes,  and  horse  breeders  of  Vermont,  have  lost  hundreds  of 
thousands  of  dollars  trying  to  get  trotters  and  while  experi- 
ence has  shown  that  our  climate  is  not  adapted  to  the  devel- 
opement  of  extreme  speed,  the  majority  of  farmers  are  keep- 
ing right  at  it,  the  usual  result  being  a  useless  plug;. 

Now  I  believe  that  our  hills  and  climate  are  such  that  we 
can  raise  three  types  of  horses  which  will  sell  at  good. figures, 
the  carriage  horse,  roadster  and  draft  horse. 

The  first  is  the  carriage  horse.  He  should  possess  unusual 
symetry,  fullness  of  body  and  above  all  things  coach  or  car- 
nage action.  He  should  stand  close  to  sixteen  hands  high, 
upheaded  with  smooth  conformation,  plump  with  muscles  and 
have  sufBcient  weight  to  easily  move  a  heavy  carriage.  The 
action  required  in  this  type  is  the  most  necessary  characteris- 
tic. It  is  not  necessary  to  go  into  details  further  than  to  say 
that  the  high  knee  action  and  the  high  lifting  movement 
which  indicates  spirit  and  force  rather  than  rapidity  is  what 
is  wanted. 

The  roadster  or  as  the  market  knows  as  the  gentlemen's 
driver,  is  a  horse  of  a  type  quite  different  from  the  carriage 
or  coach  horse.  He  is  trimmer  built,  appearing  somewhat 
racy.  His  purpose  is  to  contribute  to  the  pleasure  of  someone 
who  enjoys  driving  and  at  times  speeding  with  competitors. 
Such  a  horse  should  be  able  to  show  a  rapid  gait  and  maintain 
it.  The  action  of  this  horse  differs  considerably  from  that  of 
the  carriage  horse  as  speed  is  one  of  the  important  considera- 
tions in  this  type. 

The  horse  that  seems  to  fit  into  farming  production  better 
than  any  other  is  the  draft  horse.  He  should  be  of  good 
weight,  1200  to  1800  pounds.  Horses  of  this  kind  are  salable 
at  any  time  at  a  fair  price.  He  should  be  massively  built,  deep 
bodied,  heavy  in  muscle  and  short  in  limbs,  with  feet  properly 
constructed  of  durable  material.  Such  a  horse  can  be  econom- 
ically raised  on  the  farm. 

The  farmers'  advantages  enable  him  to  produce  the  differ- 
ent types  of  horses  cheaper  than  any  one  else.  Horse  labor  on 
the  farm  is  necessary  and  there  is  every  reason  to  believe 
that  to  get  the  best  results  in  breeding,  some  labor  for  a  brood 
mare  is  desirable.  Not  many  farms  have  the  ability  to  fur- 
nish the  carriage  horse  and  gentlemen's  driver.  The  farmer 
may  breed  with  great  success  these  types  of  horses  and  make 
it  profitable  and  if  he  is  content  to  take  a  fair  price  for  them 
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and  let  the  dealer  manner  and  completely  finish  them  for  the 
market;  but  in  breeding  draft  horses  the  farmer  is  able  to  se- 
cure all  the  price  of  his  labor  for  the  draft  colt  will  begin  to 
pay  for  his  keep  at  three  years  old  and  at  five  years  old  need 
not  owe  the  farmer  a  dollar  for  feed  or  care. 

Do  not  make  the  mistake  of  using  any  sire  that  may  be  near 
you;  get  a  good  one  even  if  the  service  is  ten  or  fifteen  dollars 
more.  Ten  dollars  saved  now  may  mean  $150  lost  when  the 
colt  is  five  years  old. 

There  always  has  been  and  I  believe  there  always  will  be  a 
place  at  a  good  price  for  the  right  kind  of  a  horse. 

Poultry  keeping  is  another  very  profitable  adjunct  to 
dairying.  While  every  farm  has  its  flock  of  hens  which 
pays  a  handsome  profit  in  fresh  eggs  and  chickens  for  the  far- 
mer's table,  very  few  consider  poultry  as  a  source  of  income. 
It  is  conceded  that  100  pounds  of  skim  milk  will  make  as 
many  pounds  of  eggs  or  poultry  as  it  will  of  pork  or  veal. 
One  can  easily  see  where  the  poultry  pays  the  best.  With  me 
the  hen  is  the  only  variety  of  fowl  that  will  use  skim  milk. 
Geese  and  turkeys  won't  touch  it  and  I  do  not  care  to  have 
them. 

In  poultry  raising,  nature's  laws  are  to  be  respected  if  suc- 
cess is  to  follow.  Fowls  when  wild  live  entirely  in  the  open 
air.  The  hen  being  a  native  of  a  portion  of  the  globe  having 
a  warm  climate,  require  good  warm  buildings  in  all  seasons  of 
the  year.  But  the  turkey,  being  indigenous  to  this  country, 
does  not  require  shelter  of  any  kind,  summer  or  winter,  in  fact 
the  profit  will  be  lessened  if  he  is  confined  at  any  period  of  his 
existence.  In  this  respcet,  his  majesty,  the  gobbler  has  a 
great  advantage  over  all  other  kinds  of  domestic  poultry,  and 
where  turkey  raising  can  be  carried  on,  no  other  branch  of  the 
poultry  industry  can  approach  it  in  profitableness.  Turkeys 
do  not  need  feeding  if  given  free  range.  The  first  requisite 
in  turkey  raising  is  a  good  fox  hound,  one  that  isn't  afraid  to 
tackle  a  pole  cat.  If  you  have  this  kind  of  a  dog  the  rest  is 
easy.  There  has  been  so  much  printed  about  how  to  raise  and 
manage  the  hen  for  eggs  and  poultry  that  I  will  not  take  your 
time  explaining  my  methods  but  with  the  turkey  it  is  different. 
While  my  methods  may  not  be  original  they  are  at  least  suc- 
cessful. 

I  get  as  good  breeding  stock  as  can  be  had,  being  very  care- 
ful not  to  inbreed,  for  there  is  no  stock  that  will  show  the  evil 
effect  of  inbreeding  as  quickly  as  the  turkey.  I  do  not  feed 
much  corn  or  fattening  food  to  breeding  stock.  Oats  and 
buckwheat  are  the  best  feed  through  the  winter.  Be  careful 
and  not  have  them  lay  too  early;  starve  them  a  little  as  the 
eggs  are  apt  to  get  chilled  and  not  hatch.      When  the  mother 
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turkey  wishes  to  commence  laying  she  will  let  you  know  it  by 
a  noise  peculiar  to  her  at  that  time.  Spend  a  few  hours  with 
her  then  to  make  her  lay  where  the  foxes  and  skunks  cannot 
get  to  her  nest.  When  you  have  done  this  success  is  in 
sight  for  with  a  subsequent  severe  letting  alone  the  young  are 
hatched  and  the  loss  should  not  be  over  ten  per  cent.  When 
the  hen  is  first  giving  eggs  sprinkle  insect  powder  in  the  nest 
and  three  or  four  days  before  she  comes  off  with  the  young- 
turkeys  repeat  the  operation.  When  the  eggs  commence  to 
hatch  do  not  ^o  near  the  nest  for  thirty-six  hours.  At  the 
end  of  that  time  all  the  eggs  should  be  hatched  which  are 
good.  If  you  molest  her  while  hatching  she  is  very  liable  to 
crush  some  of  the  young  turkeys.  When  they  are  all  dried  off 
and  can  walk  put  them  with  the  mother  out  in  the  pasture 
or  any  place  where  the  grass  is  short.  Then  if  you  have  a  good 
hound  you  can  let  them  take  care  of  themselves  unitl  they  get 
large  enough  to  go  on  to  a  roost.  At  this  time  it  is  a  good 
plan  to  get  them  up  every  night  for  a  week  or  so  and  feed  them 
a  little  com  or  buckwheat.  At  the  end  of  a  week  at  about  sun- 
down or  a  little  before,  your  turkeys  will  come  home  to  roost 
but  of  course  they  expect  a  little  feed.  Do  not  disappoint 
them;  if  you  do  you  will  have  to  do  it  all  over  again.  My  loss 
the  last  season  was  only  7J^  per  cent,  of  what  came  off  the 
nest. 

The  best  time  to  dispose  of  the  increase  of  the  flock  is  at 
Thanksgiving,  The  turkey  is  a  national  bird  at  that  time. 
Good  prices  are  usually  paid  then,  better  than  at  any  time  in 
the  year  and  the  larger  bird  brings  the  best  prices  every  time; 
so  that  the  turkey  carrying  the  most  pounds  at  that  time, 
brings  the  most  money.  I  shall  not  discuss  the  merits  of  the 
different  breeds  further  than  to  say  that  while  an  eight  to  ten 
pound  turkey  was  worth  thirteen  to  fourteen  cents  per  pound 
last  November,  one  that  weighed  fourteen  to  sixteen  pounds 
brought  sixteen  to  seventeen  cents  per  pound.  In  the  larger 
bird  you  not  only  get  the  added  number  of  pounds  but  get 
from  two  to  three  cents  per  pound  extra  for  every  pound  the 
turkey  weighs. 
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"AMERICAN  DAIRY  PRODUCTS  AT  THE  PARIS  EX- 
POSITION, 1900." 

Henry  E.  Alvord,  Washington,  D.  C, 
Chief  of  Dairy  Division. 

Mr.  President,  Ladies  and  Genihmen: 

It  is  my  duty  aa  well  as  my  pleasure  to  give  expression  to 
the  greeting  which  I  bring  from  the  Secretary  of  Agriculture 
to  this  Association  and  this  Convention.  Secretary  Wilson 
firmly  believes  that  the  farmers  and  dairymen  of  this  country 
should  come  together,  confer  and  co-operate  for  the  purpose 
of  improving  and  advancing  their  interests.  Meetings  of  this 
sort,  therefore,  are  always  interesting  to  him,  and  he  sends 
his  best  wishes  in  this  case  as  he  always  does  to  Associations 
of  this  kind.  His  instructions  to  all  who  are  serving  under 
him  in  the  United  States  Department  of  Agriculture  are  to  do 
all  they  can  to  assist  and  encourage  organizations  for  mutual 
benefit,  of  this  character,  associations  of  farmers  of  every 
kind,  dairymen  included,  in  all  parts  of  the  country. 

It  is  always  a  pleasure  to  me  to  be  able  to  leave  my  duties  at 
Washington  long  enough  to  meet  with  representative  men  and 
women  from  the  farms  of  the  country  in  conventions  of  this 
sort,  and  is  particularly  a  pleasure  to  me  to  come  back  so  near 
to  the  place  of  my  birth — to  a  neighborhood  with  which  I  was 
entirely  familiar  in  my  boyhood  and  to  meet  the  people,  many 
of  whom  I  have  met  before  on  similar  and  other  occasions. 

It  is  the  conviction  of  those  who  have  studied  the  dairying 
of  this  country  for  the  last  few  years,  that  although  at  the 
present  time  we  furnish  a  better  market  for  our  dairy'products 
than  can  be  found  elsewhere  in  the  world,  and  although  most 
of  the  time  for  the  several  years  past  our  home  markets  have 
been  better  than  any  foreign  markets,  yet  it  is  probable  that 
the  time  is  not  far  distant  when  we  shall  have  need  to  extend 
the  markets  for  our  dairy  products. 

We  are  all  familiar  with  the  rapid  increase  in  agricultural 
production,  in  the  export  of  the  agricultural  products  of  this 
country  to  the  various  parts  of  the  world,  and  the  enormous 
trade  which  is  being  built  up  in  the  products  of  the  American 
farm  in  all  quarters  of  the  globe;  and  there  is  every  reason  to 
believe  that  among  those  exports  in  the  near  future,  dairy  pro- 
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,  ducts  will  take  more  and  more  of  a  place.  Consequently  it  be- 
hooves us  to  advertise  our  goods  in  this  line,  and  the  Congress 
of  the  United  States,  in  arranging  for  a  proper  representation 
of  the  industries  and  products  of  this  country  at  the  Paris  Ex- 
position this  year,  provided  that  there  should  be  a  good  gene- 
ral exhibit  of  our  agricultural  resources  and  products,  and  that 
they  should  be  made  under  the  immediate  supervision  and  di- 
rection of  the  Secretary  of  Agriculture.  And  he,  in  turn, 
determined  that  there  should  be  included  in  the  agricultural 
display  at  Paris  a  representation  of  the  dairy  industry  of  the 
United  States.  That  j»art  of  the  work  has  been  assigned  to  me 
and,  without  attempting  to  go  into  much  of  a  description,  I 
will  very  briefly  make  this  statement  in  regard  to  it : 

It  is  proposed  to  make  this  dairy  exhibit  essentially  com- 
mercial in  character,  not  attempting  to  do  much  toward  edu- 
cating people  in  other  parts  of  the  world  as  to  America  and 
American  resources  in  the  dairy  line,  but  more  to  show  to  buy- 
ers in  all  parts  of  the  world  who  attend  this  exhibition  at 
Paris,  the  kind  of  dairy  products  which  we  have  in  this  coun- 
try and  have  to  sell  if  they  will  pay  us  a  fair  price  for  them. 

We  propose,  therefore,  to  make  this  an  exhibit  of  the  pro- 
ducts such  as  we  have  to  sell,  and  largely  in  a  form  suitable 
for  sending  to  foreign  countries  to  be  sold. 

One  of  the  articles  which  those  present  here  do  not  know  a 
great  deal  about,  personally,  though  some  of  you  do  in  a  gen- 
eral way,  one  which  is  becoming  quite  an  article  of  commerce 
and  enters  quite  largely  in  our  foreign  trade  is  condensed  milk. 
You  have  one  large  and  flourishing  condensery  in  this  state. 
Condensed  milk  is  a  considerable  article  of  export.  Milk  con- 
densed in  the  United  States  is  in  almost  every  portion  of  the 
globe.  The  people  who  cannot  buy  dairy  products,  or  perish- 
able or  semi-perishable  farm  products,  buy  canned  condensed 
milk  among  the  first  articles  they  take  from  us.  I  believe  in  re- 
cent years  the  Chinese  have  increased  their  purchase  of  con- 
densed milk  in  this  country  more  than  almost  any  other  one  arti- 
cle. China  and  Japan  buy  largely  of  condensed  milk,  and 
condensed  milk  goes  wherever  shipping  goes,  and  wherever 
there  are  distant  settlements  where  other  milk  cannot  be  easily 
obtained  —  hot  climates  especially.  Consequently  this  is  one 
article  we  must  do  the  best  we  can  to  advertise  through  the 
Paris  exhibition,  and  an  effort  will  be  made  to  make  a  large 
and  attractive  exhibit  of  the  condensed  milk  of  this  country. 

The  Vermont  factory  to  which  I  referred  has  already  sent 
forward  its  exhibit  and  it  is  now  on  its  way  across  to  Paris. 
That  will  be  easily  managed  because  we  can  send  over  this 
condensed  milk  in  hermetically  sealed  cans  and  have  it  there 
all  through  the  exposition. 
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Cheese  can  be  managed  with  comparative  ease  with  the  ex- 
ception of  soft  and  finer  kinds.  We  can  probably  show  the 
standard  cheese  of  this  country,  and  those  varieties  we  have 
been  in  the  habit  of  exporting  during  the  past  years —  these, 
I  say,  we  can  show  sufficiently  by  sending  over  two  or  at  the 
most  three  shipments  to  Paris.  We  can  keep  the  cheese  in  a 
good  condition  there  in  a  large  double  refrigerator  which  we 
shall  have  for  our  butter  products,  and  a  collection  has  already 
been  made  from  that  which  was  made  in  September  and  Octo- 
ber to  send  over  the  first  of  April,  which  will  exhibit  what  this 
country  does  in  the  way  of  cheese  making,  during  the  opening 
months  of  the  Exposition.  We  are  also  arranging  so  that 
good  cheese  shall  be  had  to  make  a  second  shipment  as  soon 
as  we  shall  have  the  other  goods  to  send.  It  may  be  neces- 
sary to  make  three  shipments  to  carry  cheese  through  the  last 
three  months  of  the  Exposition. 

The  intention  is  to  have  good  cheese  at  Paris  all  the  time 
so  that  any  day  the  Jury  of  Award  or  representative  of  foreign 
countries,  that  were  likely  to  become  buyers  of  American 
cheese  want  it,  it  can  be  got,  and  they  be  satisfied  that  we 
have  a  good  article.  We  expect  to  keep  cheese  on  hand  from 
various  cheese  making  states  so  that  it  can  be  shown  this  in- 
dustry is  well  spread  over  the  different  parts  of  our  country. 

The  exhibit  of  butter  will  be  a  little  more  troublesome.  We 
hope  to  accomplish  that  satisfactorily  and  creditably.  It  is 
the  intention  to  ship  butter  every  three  or  four  weeks,  and 
special  carriers  are  being  made  now  under  my  supervision  in 
which  about  one  hundred  pounds  of  good  butter  can  be  sent 
from  New  York  to  Southamption,  England,  where  the  carriers 
will  be  re-iced  without  exposing  the  butter  and  then  shipped 
by  way  of  Havre  to  Paris.  We  think  we  have  got  the  trans- 
portation pretty  well  completed  so  that  the  butter  will  reach 
Paris  in  as  good  order  as  it  leaves  New  York, 

All  the  butter  and  cheese  will  be  carefully  inspected  before 
leaving  New  York.  We  have  a  store-house  there  where  every 
thing  will  be  carefully  examined  and  nothing  will  be  allowed 
to  go  from  New  York  but  what  is  good  at  the  time  and  prom- 
ises to  remain  so  until  it  reaches  Paris. 

After  arriving  at  the  ground  at  Paris  everything  will  be  ex- 
amined again  and  nothing  will  be  placed  on  exhibiton  unless 
at  the  time  it  is  examined  after  arriving  there,  it  is  a  first  class 
article  which  will  do  us  credit  when  seen  by  the  people  of  oth- 
er lands. 

We  can  send  over  butter  every  three  or  four  weeks  and  take 
special  pains  to  send  butter  in  sealed  packages,  canned  butter, 
which  is  especially  adapted  to  long  journeys,  for  it  is  butter 
in  this  form  in  which  we  are  especially  desirous  to  increase 
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our  trade.  So  far  as  the  markets  of  Great  Britain  are  concern- 
ed the  Pairs  Exposition  is  hardly  necessary  to  give  us  a  foot 
hold  there,  but  we  want  to  show  other  parts  of  the  world  what 
is  being-  done  in  the  way  of  the  milk  supply  of  cities  and 
towns  in  thiscountry,  how  far  we  have  advanced  in  the  way  of 
producing  good  dairy  milk  and  how  well  we  can  handle  it  and 
keep  it.  Here  and  there — not  every  town  I  must  confess — we 
have  some  of  the  best  and  most  carefully  conducted  milk  and 
cream  producing  establishments  in  this  country;  and  I  have 
already  arranged  with  some  of  those  to  send  bottled  cream, 
fresh  cream  to  Paris  next  summer,  about  once  a  week,  in  such 
shape  that  it  shall  be  guaranteed  to  keep  sweet  there  for  a 
week  or  ten  days  after  arriving,  and  this  without  any  preser- 
vative whatever.  This  is  already  done  to  some  extent  in  con- 
nection with  the  shipping  trade  on  our  Atlantic  coast.  It  is 
no  uncommon  thing  for  passenger  steamers  to  take  a  supply  of 
cream,  sufficient  for  their  entire  trip,  to  go  across  the  Atlantic 
and  back  again  with  the  surplus  cream  sweet  on  their  return. 
And  there  is  a  dairy  at  San  Francisco  which  supplies  and  puts 
up  cream  so  it  will  stand  the  long  hot  voyage  across  the  Pa- 
cific to  China  and  Japan  and  have  it  remain  sweet  to  the  end 
of  the  voyage.  It  don't  come  back  again,  that  would  be  too 
much. 

More  than  this,  one  enterprising  dairy  in  New  York  has 
offered  to  supply  us  with  fresh  bottled  milk  twice  a  week  in 
Paris  next  summer  guaranteed,  every  lot  of  milk  which  arrives 
there  shall  remain  good  and  sweet  until  the  next  lot  arrives. 
No  preservatives  or  chemicals  are  to  be  used  in  connection 
with  this  milk,  simply  cleanliness  and  cold.  And  by  produc- 
ing milk  under  the  most  favorable  conditions  keeping  it  pure, 
reducing  it  quickly  to  a  low  temperature  and  holding  it  there, 
there  is  no  particular  difficulty  with  keeping  milk  for  this 
length  of  time.  We  hope  to  have  at  Pans  every  day,  milk 
and  cream  served  in  bottles  from  American  dairies,  as  it  would 
be  served  in  New  York  or  Boston,  and  as  good  as  it  could  be 
got  there. 

You  have  read  more  or  less  of  the  arrangements  which  have 
been  made  to  have  a  sort  of  Aunt  Jemima  show  there  in  con- 
nection with  the  exhibition,  all  sorts  of  cooked  dishes  made 
with  com  meal  as  a  basis.  So  far  as  my  experience  goes,  and 
I  have  something  of  an  education  along  that  line,  the  con- 
sumption of  com  bread  does  not  amount  to  much  unless  you 
have  plenty  of  good  butter  to  go  with  it.  So  I  have  made  a 
sort  of  business  arrangement  with  this  com  kitchen  by  which 
I  am  going  to  work  off  my  extra  supply  of  butter  on  them,  and 
the  Ajnencaa  Com  Kitchen  is  tol)e  supplied  all  the  time  with 
American  butter  and  cheese.      We  propose   to   have  Europe 
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sample  our  butter  and  cheese  there  and  probablj  milk  and 
cream  from  this  country  also. 

I  was  requested  yesterday  before  I  left  Washington,  to  say 
to  this  meeting  that  among  the  other  articles  which  this  com 
,  kitchen  will  serve  to  the  public  at  the  Paris  Exposition,  will 
be  corn  griddle  cakes;  and  the  management  of  this  kitchen, 
which  is  to  be  under  the  control  of  the  Department  of  Agri- 
culture, would  like  some  good  Vermont  maple  sugar.  The 
Department  is  ready  to  receive  proposals  from  Vermont  to  con- 
tribute maple  sugar  to  be  used  in  this  way. 

We  shall  have  large  exhibitions  in  connection  with  the  dairy 
department.  As  far  as  dairy  tools  and  implements  are  con- 
cerned the  exhibit  will  not  be  much  although  I  have  made  a 
selection  of  certain  things  which  are  articles  of  our  own  in- 
vention, or  which  we  have  so  improved  that  I  think  they 
should  not  be  omitted;  but  we  do  not  expect  to  go  into  any 
large  exhibit  of  dairy  implements  or  machinery.  The  trade 
of  this  country  in  that  line  is  limited,  and,  moreover  we  leave 
that  to  the  enterprising  manufacturers  of  those  lines  to  look 
out  for  themselves. 

By  the  way,  the  Vermont  houses  are  to  be  represented,  not 
through  the  government  exhibit  but  by  private  exhibits  of 
their  own. 

This  is  about  the  whole  story.  In  summing  up  it  means 
that,  obtaining  the  products  wherever  they  can  begotten  good 
enough  from  the  different  parts  of  the  country,  we  propose  to 
use  every  possible  exertion  to  carry  them  carefully  to  Paris, 
and  to  exhibit  them  there  in  such  a  way  that  they  will  attract 
attention,  command  respect  and  compare  favorably  in  appear- 
ance with  the  dairy  products  of  other  parts  of  the  world. 
While  this  exhibit  is  to  be  under  the  supervision  of  the  dairy 
department  of  the  United  States  and  while  we  are  to  show  the 
dairy  industries  of  the  country  as  a  unit,  yet  full  credit  is  to 
be  given  to  the  maker  and  contributor  of  every  separate  arti- 
cle. If  the  butter  or  cheese  maker  from  the  state  of  Vermont 
sends  his  or  her  products  to  be  included  in  this  exhibit  they 
will  be  entered  in  the  name  of  the  manufacturer  or  contributor 
and  will  be  so  catalogued  ;  and  such  credit,  such  recognition 
as  they  receive  by  diploma  or  medal,  will  go  to  the  individual 
who  makes  them,  not  to  the  Government  of  the  United  States 
which  simply  acts  as  an  agent.  I  hope  while  I  am  in  the  town 
to  make  arrangements  to  secure  large  representations  of  the 
dairies  in  Vermont  in  this  coming  United  States  exhibition  at 
Paris. 

We  take  the  goods  at  the  place  where  they  are  made.  The 
g-ovemment  bears  all  further  labor  and  expense  and  exhibits 
m  the  name  of,  and  to  the  credit  of  the  maker  or  contributor. 


byCoogle 


As  a  result  of  this  work,  there  is  a  pretty  active  demand  for 
American  butter  and  especially  for  American  cheese.  The  lat- 
ter has  always  been  in  demand  During  the  last  year  or  two 
there  has  been  more  of  a  demand  than  our  merchants  were 
inclined  to  comply  with  because  with  the  exception  of  a  few 
weeks  last  summer  our  own  people  have  been  willing  to  pay 
more  than  foreigners,  so  the  work  has  been  of  a  prospective 
kind. 

President  Pierce.  What  has  been  jour  experience,  and  what 
is  your  opinion  in  regard  to  preservatives  in  butter? 

Ma  j,  Alvord,  First  and  foremost,  that  we  do  not  need  them 
and  hence  it  would  be  foolish  to  use  them  certainly  for  butter 
sent  to  Great  Britain,  which  is  the  great  butter  market.  Al- 
low me  to  answer  the  question  indirectly.  Although  the  de- 
partment during  the  last  three  years  has  been  making  these 
experimental  exports  to  almost  all  parts  of  the  world,  yet  in 
a  great  measure  its  attention  has  been  given  to  the  market  of 
Great  Britain.  If  there  is  one  thing  that  has  become  appar- 
ent, it  is  that  Great  Britain  is  a  great  butter  market,  it  is  by 
far  the  best  foreign  outlet  for  our  butter  and  cheese,  and  it  is 
the  British  market  that  should  be  satisfied  and  cultivated. 
We  do  not  need  preservative  in  sending  butter  and  cheese  to 
England  any  more  than  does  Denmark  in  catering  to  the  same 
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trade.  We  can  put  our  butter  in  the  English  market  in  as 
good  a  condition  as  the  Danish  and  Swedish  markets  do.  It 
19  the  pride  and  boast  of  Denmark  and  Sweden  that  they  send 
butter  to  England  free  from  preservatives,  and  that  is  one  rea- 
son why  Denmark  stands  at  the  head  of  British  markets  to- 
day, confidence  in  the  character  of  the  goods.  The  same  ts 
true  of  Canada.  That  is  one  of  the  reasons  Canadian  cheese 
stands  at  the  head  in  the  British  markets,  and  why  Canadian 
butter  is  getting  ahead.  The  Canadian  government  stands 
behind  and  guarantees  the  butter  and  cheese  which  are  export- 
ed to  England.  I  believe  our  only  hope  for  competing  with 
Denmark  and  Canada  is  to  take  the  same  ground.  Sepd  an 
absolutely  pure  article,  of  high  quality,  free  from  preserva- 
tives of  any  kind.  It  is  policy  to  do  so.  We  should  take 
?ride  in  it  and  make  a  point  of  competing  on  this  ground, 
'his  is  reason  enough  why  we  should  not  use  preservatives 
without  discussing  the  question  of  whether  it  is  harmful  or 
not.  If  we  do  not  need  them  why  use  them?  We  do  not  need 
butter  color.  When  we  send  butter  in  the  dead  of  winter  to 
the  southern  markets  we  do  not  need  butter  color  when  they 
would  rather  have  it  without.  It  is  exactly  the  same  things 
with  preservatives. 

Mrs.  Ware.     What  kinds  of  packages  are  desirable  in  send- 
ing butter  across  the  water? 

Maj.  Alvord.  If  the  butter  is  good  enough,  it  will  sell  itself 
in  any  sort  of  a  package.  The  British  market  will  buy  good 
butter  if  put  up  in  any  package,  without  reference  to  style  or 
character.  Nevertheless,  when  entering  a  new  market  we  are 
compelled  to  satisfy  the  tastes  and  preferences  of  that  market. 
In  years  past  so  much  poor  butter  has  gone  to  England  in 
the  tub  form,  what  that  market  calls  the  Welsh  tub,  but  what 
is  the  American  creamery  tub,  that  the  appearance  of  that 
package,  the  tub,  has  come  to  be  associated  with  poor  butter; 
so  that  if  you  show  them  a  tub  of  American  butter,  that  is  all 
they  wish  to  know.  So,  in  our  experience,  we  found  it  advis- 
able to  seek  for  a  package  against  which  the  English  were 
not  prejudiced.  We  tried  the  Australian  cubical  package,  a 
square  box  holding  a  cubic  foot  of  butter.  We  found  a  practi- 
cal objection  to  that  box,  it  did  not  strip  well ;  we  could  not 
turn  the  contents  out  easily.  The  almost  universal  practice  in 
England  is  to  tiim  the  butter  out  of  the  package  on  to  a  mar- 
ble or  oak  slab  or  table  and  to  leave  it  free  from  all  protec- 
tion and  without  ice.  Ice  and  refrigerators  are  unknown  in 
the  retail  markets  of  Great  Britain.  Of  course  they  want  a 
package  that  the  butter  will  slip  out  of  easily.  "Hien  over 
there  there  is  a  universal  demand  for  parchment  linings  for 
boxes.     The  cubical  package  was  not  easily  emptied  in  that 
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way,  sometimes  it  was  nescessary  to  start  the  joints  ;  conse- 
quently we  adopted  a  little  modiiication  of  the  cubical  pack- 
age, tapering  the  sides  slightly  so  the  box  was  almost  a  cube 
but  the  bottom  of  the  box  was  a  half-inch  narrower  than  the 
top,  an  inverted  or  truncated  pyramid.  This  was  lined  with 
parchment.  This  we  have  been  calling  the  "Wisconsin  box" 
because,  in  connection  with  a  manufacturing  concern  in  Wis- 
consin, we  gradually  worked  it  out  and  made  a  package  which 
satisiied  our  customers  in  Great  Britain.  This  package  is  12J4 
inches  across  the  top,  11  \i  inches  across  the  bottom  and  very 
nearly  12  inches  deep,  so  that  it  holds  just  about  a  cubic  foot 
of  butter,  weighing  between  56  and  57  pounds.  The  Eng- 
lish market  holds  to  the  old  hundred  weight  as  the  basis  of 
weight  112  pounds  in  the  hundred-weight — and  their  butter  is 
sold  by  the  hundred  weight.  They  want  a  package  that  con- 
tains either  a  half  or  a  quarter  of  112  pounds,  hence  the  28 
pound  or  a  quarter  packages,  or  5ft  pounds,  or  the  half  hun- 
dred-weight packages  are  the  ones  in  favor  in  the  British 
markets.  I  found  that  the  safest  plan.was  to  start  the  pack- 
age from  this  side  containing  butter  weighing  almost  if  not 
quite  57  pounds,  and  then  I  would  probably  only  get  credited 
for  56  pounds  sold  over  there.  If  I  tried  to  be  smart  and  sharp 
and  reduce  my  package  to  S<>]4  ptmnds  on  this  side  then  it 
was  two  pounds  short,  they  only  paid  for  55  pounds.  We  do 
not  ordinarily  divide  the  pound  in  wholesale  business,  but 
take  the  nearest  whole  pound  below  the  actual  weight,  I 
instruct  those  packing  butter  for  me  to  put  in  from  12  to  16 
ounces  over  the  56  pounds,  hence  the  shrinkage  is  such  that  I 
have  a  margin  of  a  few  ounces  over  the  56  pounds.  This  is 
rather  a  long  explanatory  answer  to  the  question  asked.  The 
favorite  package  is  a  modified  cube  containing  rather  more 
than  56  pounds  of  butter  when  it  starts. 
Mr.  Wallace.  Is  pasteurization  desirable? 
Maj,  Alvord.  I  did  not  refer  to  pasteurization  when  speak- 
ing, I  intended  to  be  understood  as  saying  that  nothing  but 
absolute  cleanliness  and  cold  are  needed  for  preservatives. 
Perhaps  pasteurizing  might  help  for  milk  which  needed  it; 
this  milk  did  not  need  pasteurizing.  That  would  only  be  of 
particular  advantage  if  the  milk  was  poor  stock  with  germs 
which  would  be  likely  to  cause  it  to  spoil  within  a  short  time. 
Pasteurizing  or  extreme  heating  I  do  not  ordinarily  advise. 
It  is  a  way  of  covering  up  previous  carelessness  and  is  a  pre- 
mium, in  my  opinion,  upon  slovenly  dairying.  There  is  an- 
other objection  to  pasteurizing  or  sterilizing  milk.  These  are 
only  other  terms  for  cooking  milk  and  cooked  milk  is  not  as 
digestable  as  raw  milk.  Pasteurizing,  which  means  heating 
to  150  or  160  degrees  and  sterilizing,  coagulates  the  albumen 
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•f  the  milk  and  renders  a  portion  of  the  casein  indigestable  • 
and  makes  it  an  objectionable  article  for  som^use. 

Mrs.  Ware.  Should  butter  for  Paris  be  sent  in  wood  or  in 
prints? 

Maj.  Alvord.  In  wood  or  stone  or  glass.  Of  course  it  would 
require  greater  care  to  move  butter  in  printed  or  fancy  form, 
but  we  desire  to  have  as  great  a  variety  as  possible  to  show 
what  our  home  market  demands;  and  we  wish  therefore  to  ex- 
hibit bntter  in  small  packages,  in  plain  bricks,  or  in  small 
printed  packages,  and  we  shall  endeavor  to  move  these  pack- 
ages, whatever  the  form  may  be.  The  Department  will  cor- 
respond with  any  one  about  making  exhibits,  and  will  make 
all  necessary  arrangements  for  the  proper  handling  of  the 
packages. 

A  Member.  As  to  the  butter  shipped  to  England  made 
from  milk  products  by  the  common  run  of  farmers;  was  this 
milk  subject  to  any  process  before  it  was  used? 

Maj.  Alvord.  I  cannot  say  either  yes  or  no  to  this  ques- 
tion, it  requires  a  slight  explanation.  In  studying  the  butter 
business,  and  especially  the  export  butter  business  of  Denmark, 
we  found  that  more  than  ninety-five  per  cent,  of  the  cream- 
eries of  Denmark  pasteurize  their  milk  or  cream  and  then  use 
artificial  ferments  or  starters  to  give  flavor  to  it  in  making 
up  the  butter  to  export.  The  Dane  gives  two  principal  reas- 
ons for  this;  in  the  first  place  Denmark  is  the  only  spot  on  the 
globe  that  is  more  afflicted  with  bovine  tuberculosis  than  any 
other.  Cow  consumption  is  so  prevalent  in  Denmark  that  the 
law  requires  that  all  milk  be  pasteurized,  consequently  the 
creameries  are  obliged,  by  law,  to  do  it.  The  other  reason  is 
the  Danish  people  believe  a  more  uniform  article  of  butter 
can  be  made  when  the  milk  or  cream  has  been  pasteurized, 
that  is  the  natural  ferments  killed  and  artificial  fements 
added.  They  believe  that  by  this  process  they  can  produce  a 
more  uniform  article  of  butter  than  they  can  "if  they  use  the 
natural  milk  alone.  So  the  question  arose  as  to  whether  it 
would  not  be  better  for  us  to  pasteurize  the  cream  for  the  but- 
ter we  were  going  to  send — that  is,  send  what  may  be  called 
rasteurized  butter,  instead  of  what  may  be  called  raw  butter, 
did  this  during  the  entire  season  of  1898.  I  selected  a  large 
and  carefully  conducted  creamery  in  Iowa  to  which  the  milk 
was  brought  from  the  farmers  of  the  neighborhood,  although 
I  think  we  took  pains  to  exclude  the  production  of  any  farm- 
ers at  all  doubtful  in  the  matter  of  the  soundness  or  clean- 
liness of  the  milk.  The  milk  of  the  community  was  brought 
to  the  factory  and,  after  being  thoroughly  mixed,  half  of  that 
milk  was  pasteurized,  or  the  cream  was  pasteurized  —  some- 
times we  pasteurized  the  whole  milk  and  sometimes  the  cream 
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.  and  half  left  untreated;  and  then  the  butter  was  made  from 
the  two  lots  of  milk,  one  part  raw  and  the  other  part  pasteur- 
ized. The  butter  was  sent  to  England  carefully  marked  and 
nobody  knew  until  the  returns  came  to  my  office,  wihch  was 
pasteurized  and  which  was  not.  The  goods  were  shipped  via 
New  York  where  two  boxes  of  each  lot  were  held  back  one 
from  the  pasteurized  and  the  other  from  the  raw  cream.  The 
butter  itself  was  scored  by  an  inspector  before  leaving  the 
city.  The  butter  was  also  inspected  and  scored  upon  arrival 
in  England  and  the  scores  returned  to  me.  The  boxes  retain- 
ed in  New  York  were  kept  side  by  side  and  scored  every  three 
or  four  weeks  for,  perhaps,  six  months.  At  the  end  of  the  sea- 
son I  made  up  my  figures  and  compared  them.  I  found  that 
at  certain  times  one  was  ahead  and  sometimes  another;  and 
they  ended  the  season  about  on  a  level,  nothing  gained  what- 
ever by  pasteurizing;  only  it  had  cost  about  three-fourths  of  a 
cent  per  pound  more  than  the  other  butter.  If  milk  is  sound 
there  is  no  need  of  pasteurizing  it. 

A  Member.  Can  you  tell  what  causes  the  variations  in  the 
Babcock  test? 

Maj.  Alvord.  I  have  not  used  the  Babcock  test  for  months, 
I  do  not  see  one  used  very  often  except  as  I  go  around  among 
creameries.     I  do  not  want  to  answer  the  question. 

Same  Member.     But  you  know  there  is  a  variation? 

Maj.  Alvord.     Yes. 

Mr.  Wallace.  Do  you  mean  in  the  Babcock  test  or  in  the 
man  who  manipulates  it? 

Maj.  Alvord.  Both  together.  A  good  tester  can  do  noth-  ' 
ing  with  a  poor  testing  machine,  and  the  best  implements  are 
of  no  account  if  the  tester  does  not  know  his  business. 

Mr.  Higbee.     Are  there  any  that  do? 

Maj.  Alvord.  I  think  there  are.  I  believe  the  Babcock 
test,  the  method  of  determining  the  per  cent,  of  fat  in  the 
milk,  is  the  great  butter  discovery  of  the  century,  I  think  it 
is  fully  equal  in  its  importance  to  the  cream  separator.  I  do 
not  see  how  one  could  get  along  without  the  other  very  well. 
It  is  not  a  thing  to  be  played  with  any  more  than  is  the  sep- 
arator. It  requires  a  machine  that  is  right,  and  a  man  who 
knows  how  to  use  it.  I  think  the  Babcock  apparatus  is  a  very 
rough  machine  in  the  hands  of  a  rough  operator,  but  it  is 
better  than  nothing  in  that  line.  It  enables  the  farmer  to 
study  his  herd  and  weed  out  his  unprofitable  cows  in  a  way 
that  never  was  possible  before  For  this  purpose  it  is  not  nec- 
essary to  own  an  expensive  machine  or  to  be  an  expert  opera- 
tor. A  two  or  three  dollar  machine  in  the  hands  of  any  man 
is  quite  sufficient  for  this  work. 
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Mr.  Stafford.  Is  the  space  system  equitable?  And  where- 
in is  the  separator  preferable  to  deep  setting  systems? 

Maj.  Alvord.  I  hope  the  gentleman  does  not  want  me  to  po 
back  on  myself..  He  has  placed  me  in  a  very  awkward  posi- 
tion, I  was  responsible  for  the  first  hulf  dozen  creameries 
ever  established  in  Vermont,  on  the  space  system,  or  deep  set- 
ting plan.  I  believed  in  it  twenty  years  ag^o  and  I  believe  in 
it  yet  largely  and  with  some  qualification.  If  the  cows  of  the 
patrons  of  any  one  creamery  are  of  the  same  class  and  alike 
in  their  method  of  handling,  and  if  the  feed  of  those  cows  is 
much  alike  I  still  hold  that  the  space  system  is  sufficiently 
equitable  for  all  practicable  purposes  and  I  think  there  may 
be  a  reasonable  doubt  as  to  whether  the  creamery  will  gain  any 
thing  by  making  the  change.  Again,  in  a  great  many  cases 
in  New  England  a  change  from  the  deep  setting  space  system 
to  the  separator  system  entails  hauling  the  milk  from  the 
farms  to  the  factory  and  the  skim  milk  back  again ;  hence  I 
say  the  matter  should  be  long  deliberated  and  most  carefully 
studied  before  the  change  is  made.  This  burden  of  hauling 
the  milk  and  skim  milk  is  not  half  appreciated  in  the  coiintry. 
I  have  no  doubt  that  a  carefully  operated  separator  will  make 
more  butter  from  the  same  quantity  of  milk  than  can  be  made 
from  it  if  the  milk  is  treated  by  the  deep  setting  system.  I 
think  there  may  be  a  gain  in  the  quality  of  the  butter  by  get- 
ting the  milk  quickly  under  the  control  of  the  factory  or  the 
separator  station.  I  do  not  think  that  is  necessary,  however. 
I  believe  it  is  just  as  easy  with  the  same  effort  and  the  same 
care,  to  produce  as  good  a  quality  of  butter  from  the  gathered 
cream  system  as  from  the  separator  and  whole  milk  system. 
So  I  am  not  prepared  to  advocate  the  separator  system  as  a 
substitute  for  deep  setting  and  gathered  cream  system,  es- 
pecially in  New  England  I  believe  the  records  show  that  there 
are  creameries  on  the  gathered  cream  plan  here  in  Vermont 
that  are  doing  just  as  well  as  those  creameries  which  have 
adopted  ,  what  may  be  considered  the  latter,  or  separator  sys- 
tem. It  does  not  seem  to  be  thus  in  the  West.  There  the  sep- 
arator system  seems  to  be  ahead.  I  do  not  believe  the  fact 
that  the  butter  from  the  separator  factories  ranks  h  igher  than 
the  butter  from  the  creameries  conducted  on  the  gathered  cream 
plan  is  necessarily  due  to  the  use  of  the  separator. 

A  Member.     Why  not  separate  at  home? 

Maj.  Alvord.  That  system  is  a  modification  brought 
at>out  by  the  competition  of  the  two  older  sytems.  I  was 
about  to  add  as  a  conclusion  that  I  believe  the  ideal  creamery 
is  the  one  which  equips  itself  so  as  to  handle  milk  or  cream 
brought  to  it  in  any  good,  convenient  way,  cream  which  has 
been  separated  from  its  milk  anywhere,  in  any  way  that  its 
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owner  desires,  one  paying  for  the  cream  according  to  its  actual 
value.  So  I  think  the  creamery  of  the  future  will  not  handle 
whole  milk  only  or  cream  only,  but  one  of  the  kind  I  have  dea- 
cril>ed,  that  takes  its  raw  material  in  any  form,  provided  it  is 
g'ood,  leaving  the  producer  to  do  about  as  he  desires,  to  use  the 
old  shallow  pan,  a  deep  settine  device,  or  a  separation  or  t* 
haul  his  milk  to  the  factory.  There  is  nothing  to  prevent  the 
creamery  being  conducted  on  this  elastic  plan. 

Maj.    Alvord,     I^et  me  ask  a  question.    Is  there  any  factory 
here  where  the  milk  is  hauled  to  the  creamery? 
Answer— I  have  one, 

Question— Maj.  Alvord^ Who  bears  the  expense  of  the  haul- 
ing' in  both  cases? 
Answer — The  farmer. 

Question — Maj.  Alvord — He  hauls  the  cream  as  well  as  the 
milk? 

Answer — Yes  sir. 

Question— Maj.  Alvord- — The  factory  has  nothing  to  do  with 
it? 
Answer — No  sir. 

Question — Maj.  Alvord — Have  you  made  any  figures  on  the 
cost? 

Answer — He  makes  them,  that  is,if  there  are  any  made. 
Maj.  Alvord — I  hope  that  the  patrons  will  make  the  factories 
do  it  just  as  they  used  to  do.  I  am  opposed  to  the  shifting  of 
the  cost  of  hauling  from  the  factory  to  the  milk  producer. 
When  this  is  done  the  factory  prides  itself  upon  the  great  re- 
duction of  running  expenses,  but  nothing  is  said  about  the 
additional  expense  of  the  farmer,  on  account  of  the  hauling. 
It  is'next  t6  impossible  to  reduce  this  cost  to  dollars  and  cents, 
but  I  believe  when  the  creamery  undertakes  to  bear  this  ex- 
pense, the  cost  of  hauling  is  correctly  ascertained  and  it  work- 
ed down  to  the  lowest  possible  limit.  I  believe  this  question 
of  hauling  all  over  the  country,  is  the  biggest  leak  in  the  sys- 
tem and  one  that  must  be  settled;  and  I  believe  the  business 
management  of  the  creamery  is  in  better  shape  to  undertake 
this  reform  in  most  cases  than  is  the  individual  farmer. 

President  Pierce.  I  dislike  very  much  to  break  up  this  dis- 
cussion but  the  time  has  arrived  when  we  must  take  up  the 
subject  of  private  dairying.  We  have  with  us  a  woman  who 
has,  in  all  probability  won  more  prizes  than  any  dairy  man 
in  Vermont,  I  will  introduce  Mrs.  Carrie  J.  Nelson,  who  will 
speak  to  us  on  "Private  Dairying." 
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PRIVATE  DAIRYING. 
Mrs.  Carrie  J.  Nbi-SON,  Rjegate,  Vt. 

Mr.  President,  Members  of  the  Dairymen's  Association,  But- 
ter aitd  Cheese  Makers'  Association.  Ladies  and  Gentiemen : 
The  subject  allotted  to  me  is  in  my  line  of  business.  The 
private  dairy  if  rightly  managed  will  make  a  product  that  will 
compare  favorably  with  that  of  the  creamery  and  will  usually 
command  as  high  a  price  in  the  market.  I  do  not  wish  to  be 
misunderstood  as  every  private  dairy  is  not  rightly  managed. 
Some  are  not  particular  enough  in  breeding;  therefore  their 
dairy  is  not  up  to  the  standard  for  gilt-edge  butter.  Others 
are  not  neat  enough  in  their  stables.  If  it  is  cleaned  only 
once  in  twenty-four  hours  the  cow  candot  be  otherwise  than 
filthy  and  the  milk  from  such  a  stable  will  be  the  same;  but  if 
the  stable  is  cleaned,  swept  and  the  cows  neatly  bedded,  there 
is  less  chance  for  taint  in  the  milk.  The  quality  of  the  butter 
is  to  some  extent  in  the  hands  of  the  milker  and  feeder.  The 
milker  should  thoroughly  brush  the  udder  before  milking  as 
any  particle  falling  from  the  cow  will  taint  the  milk.  We  all 
know  that  some  feeds  hurt  the  quality  of  the  butter.  I  will 
giije  you  a  little  of  my  experience  on  this  point.  In  August 
some  five  years  ago  or  more  my  butter  dealer  wrote  me  two  or 
three  different  weeks  that  the  butter  was  off  on  flavor.  The 
cows  were  at  that  time  in  a  newly  top  dressed  field  and  when 
that  was  close  enough  they  were  changed  to  the  pasture  and 
while  there  I  took  two  first  prizes  on  my  butter;  he  also  wrote 
that  the  butter  was  all  right.  During  this  time  the  com  was 
harvested  and  the  grass  ground  top  dressed  in  another  large 
field,  then  the  cows  were  turned  into  that  piece.  The  next 
week  he  wrote  the  butter  was  off  on  flavor  again.  At  that 
time  I  had  never  heard  of  top  dressing  affecting  butter  but 
could  see  no  other  cause  for  the  sudden  changes  and  since  then 
have  top  dressed  but  little  while  the  cows  were  in  the  fall  feed. 
At  every  dairy  meeting  I  have  attended  since  1892  nearly 
all  the  speakers  have  advised  using  cotton  seed  meal,  gluten 
meal,  etc.,  to  form  a  balanced  ration  for  the  cow.  While  at- 
tending the  dairy  conference  at  Portland,  Me.,  in  December, 
1898,  I  was  asked  what  grain  I  used  to  produce  an  average  of 
329  pounds  to  the  cow.     My  reply  was  "corn  meal  and  bran." 
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Some  one  in  the  audience  spoke  out  and  said,  "If  you  had 
used  cotton  seed  and  gluten  jou  would  have  made  four  hun- 
dred." I  therefore  decided  to  change  the  feed  of  my  cows  after 
the  dairymen's  association  at  St.  Johnbsury.  The  changed 
ration  made  a  larger  flow  of  milk  and  we  felt  quite  well  satis- 
fied with  it.  In  a  few  weeks,  however,  the  butter  dealer 
wrote  on  the  bottom  of  my  weekly  return  "What  are  you  do- 
ing to  the  butter?  It  is  ofE  on  flavor."  And  so  he  continued 
writing  March  2d,  "Quality  ought  to  t>e  better,"  April  18th, 
"Butter  is  not  as  good  as  it  ought  to  be,"  April  27th,  "But- 
ter is  not  up  to  the  standard. ' '  About  that  time  we  wondered  - 
if  it  could  possibly  be  the  cotton  seed  and  gluten  and  changed 
to  the  com  meal  and  bran.  May  4th,  the  return  read,  "Hap- 
py to  say  the  butter  is  all  right."  May  12th,  "Butter  is  good 
enough,"  And  for  three  weeks  following  it  read,  "Butter 
is  good,"  From  that  time  until  now  the  cows  have  had  no 
cotton  seed  or  gluten,  he  has  never  mentioned  any  defect  in 
the  butter  and  that  was  all  the  change  that  was  made.  In 
private  dairying  we  can  control  the  feed  while  the  creamery 
man  has  nothing  to  do  with  it. 

I  have  not  the  experience  in  patronizing  the  creamery  that 
most  of  you  have  for  the  milk  from  my  herd  has  been  sent  to 
the  creamery  but  four  months  and  that  in  the  fall  of  1893.  I 
have  not  the  exact  figures  in  my  mind  showing  the  difference 
in  returns  between  home  dairying  and  the  creamery  but  it  was 
over  $1.00  a  day  on  the  amount  of  butter  I  was  making  at  that 
time  in  favor  of  the  private  dairy.  -I  was  then  using  open  pans 
and  Prof,  Hills  said  I  was  losing  0.98  per  cent,  of  butter  fat 
in  the  sample  I  sent  to  him  at  Burlington  I  called  the  skim 
milk  better  than  an  average  sample.  It  takes  about  three 
hours  to^hum  and  to  take  care  of  a  churning  of  butter  when 
put  into  half  pound  prints.  This  comes  twice  a  week  in  win- 
ter and  three  times  in  summer.  Allowing  a  dollar  a  week  for 
salt,  wrappers,  etc.,  it  would  leave  six  dollars  for  the  work 
of  churning  balancing  the  cost  of  separating  the  milk  and  the 
use  of  the  separators  against  the  use  of  a  team  and  a  man's 
time  going  to  the  creamery  seven  days  in  the  week. 

The  chances  of  a  first  class  article  are  full  greater  in  the 
home  dairy  than  in  creamery  work;  for  we  often  hear  the  re- 
mark, "It  does  not  make  any  difference  as  long  as  it  is  going 
to  the  creamery."  If  milk  is  only  clean  enough  to  be  accept- 
ed is  all  that  some  care  for.  Others  will  say  "What  is  the  use 
of  my  being  particular  when  the  next  patron's  milk  is  any 
thing  but  clean?  It  all  goes  in  together,"  I  know  several 
patrons  of  creameries  who  buy  their  butter  for  family  use  from 
a  private  dairy,  because  the  private  dairyman  is  more  particu- 
lar and  does  not  save  the  milk  from  a  fresh  cow  until  it  is  fit 
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to'drinic  instead  of  putting  the  second  milking  into  the  can 
as  some  do  when  sending  their  milk  to  the  creamery.  In  warm 
-weather  milk  frequently  arrives  at  the  creamery  turned  and 
so* sour  that  it  is  not  accepted  and  has  to  be  carried  home  for 
feeding.  In  this  there  is  quite  a  loss.  I  had  some  come 
back  but  once  in  the  four  months  that  I  patronized  the  cream- 
ery, but  that  was  during  the  last  four  months  of  the  year  when 
the  weather  was  cool.  I  once  heard  the  manager  of  Jersey 
Hill  creamery  say,  in  speaking  of  the  way  some  patrons  kept 
their  cans  on  the  outside,  that  he  had  to  wear  a  glove  or  keep 
some  waste  in  his  hand  there  was  so  much  filth  on  the  bottom. 
If  a  creamery  with  the  reputation  of  Jersey  Hill  has  such  pat- 
rons what  might  be  expected  of  the  common  run. 

I  know  but  little  of  what  my  brother  dairymen  are  doing 
but  would  like  to  ask  every  one  who  has  sent  his  cream  or  milk 
to  the  creamery  the  past  year  and  has  averaged  three  hundred 
pounds  to  the  cow  to  rise.  That  the  audience  may  have  a  bet- 
ter idea  how  many  have  averaged  275  pounds  per  cow  at  the 
creamery. 

From  an  average  of  thirty-four  cows  in  my  dairy  the  past 
year,  allowing  one  cow  for  the  milk  and  cream  used  in  the 
family,  eleven  of  them  being  two  year  old  heifers,  I  have  aver- 
aged 313^  pounds  of  butter  at  an  average  price  of  twenty-one 
cents  a  pound  net.  Had  it  all  been  sold  and  I  had  bought  the 
butter  for  the  family  use  as  the  creamery  patrons  have  to  do  it 
would  have  brought  in  $65.88  per  cow.  Every  heifer  was  count- 
ed a  cow  as  long  as  she  gave  milk  and  after  if  she  was  coming 
in  again.  If  I  thought  I  could  do  as  well  I  might  be  induced  to 
patronize  the  creamery,  but  there  is  one  thing  certain  if  I  did 
I  should  lose  the  interest  in  dairying  that  I  now  have. 

DISCUSSION. 

President  Pierce-     Is  your  dairy  chiefly  winter  or  summer? 

Mrs.  Nelson.  Mostly  summer;  I  make  about  one-third  as 
much  in  the  winter  as  I  do  in  the  summer. 

President  Pierce.  You  consider  that  you  can  produce  but- 
ter cheaper  in  the  summer  than  you  can  in  the  winter? 

Mrs.  Nelson.  Yes,  because  I  do  not  feed  much  grain  in  the 
summer. 

President  Pierce.     Do  you  feed  much  grain  at  any  time? 

Mrs.  Nelson.  My  grain  bill  for  the  past  year  was  just  $15 
to  the  cow. 

A  Member.  I  would  like  to  ask  the  lady  if  she  has  ever 
tried  feeding  clear  gluten? 

Mrs.  Nelson,     I  never  have. 

Question — What  objection  have  you  to  the  use  of  gluten? 
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Answer — It  makes  soft  butter. 

Question — Have  you  ever  tried  it  in  combination  with  feed? 

Answer — No  sir,  I  usually  use  com  meal  and  bran- 
Question — Do  you  get  a  due  proportion  of  protein  in  your 
combination  of  bran  and  com  meal? 

Answer. — That  I  could  not  answer  as  well  as  some  of  yon 
gentlemen  could. 

Question— Did  you  ever  try  peas? 
Answer — No  sir;  and  I  have  used  cotton  seed  but  once,  I 
used  it  a  p^ood  share  of  one  winter  when  there  was  fault  found 
with  the  butter. 

Question — How  much  cotton  seed  did  you  use  to  the  cow  by 
weight? 

Answer — I  cannot  answer  that  question  but  I  think  the 
cotton  seed  and  gluten  were  mixed  evenly  together  with  bran, 
the  cotton  seed  and  gluten  to  take  the  place  of  the  com  meal 
in  a  ration  in  which  equal  quantities  of  corn  meal  and  bran 
were  used. 

Question— How  much  per  cow? 

Answer^About  eight  pounds  of  equal  weight  corn  meal 
and  bran. 

President  Pierce.  What  method  did  you  use  in  the  separa- 
tion of  the  milk  and  cream? 

Answer— I  used  the  United  States  separator.  I  formerly 
used  the  large  pans.     I  have  had  a  separator  about  six  years. 

Question — Has  there  been  an  improvement  in  the  quality 
since  you  used  the  separator? 

Answer— I  think  so  from  the  prizes  that  I  have  taken. 

Question — Have  you  fed  ensilage? 
.   Answer — I  have. 

Gov.  Hoard.  How  long  since  you  commenced  to  use  ensil- 
age? 

Answer — I  think  I  have  used  it  four  or  five  years. 

Question — Did  you  notice  any  difference  in  the  churning  of 
the  cream  after  you  commenced  using  ensilage? 

Answer — ^I  changed  my  churn  at  the  same  time  I  began  to 
use  ensilage  and  I  could  not  tell  you  whether  the  difference 
was  in  the  ensilage  or  the  chum;  but  it  took  longer  to  chum 
after  I  used  the  ensilage. 

President  Pierce.     How  long  did  the  cream  ripen? 

Answer— I  intended  to  have  it  just  acid. 

Mrs.  Ware.     At  what  temperature? 

Answer — Fifty-nine  or  sixty  degrees. 

Gov.  Hoard.     About  how  many  hours  of  ripeness? 

Answer — I  churn  about  twice  a  week  at  this  time  of  year. 
I  keep  it  cool  until  about  two  days  before  I  churn  and  thea 
warm  it  up  to  about  sixty  and  then  keep  it  warm. 
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Question — How  loag  does  it  take  to  chum? 

Answer — It  took  fifty-five  minutes  the  other  day  when  we 
timed  ourselves. 

Question — Do  you  test  your  butter  milk  after  your  churn? 

Answer — Not  very  often. 

Mr.  Sherburne.     How  cool  do  you  keep  the  cream? 
Answer — At- forty-five  perhaps. 

Question — Why  do  you  do  that? 

Answer-7That  the  bacteria  may  not  commence  to  work  in 
it  until  I  am  ready  for  it. 

Question^X^an  you  make  better  butter  in  winter  than  in 


Answer — I  think  I  make  fully  as  good  quality  in  winter  as 
in  summer.  There  are  are  some  things  against  it  in  winter, 
but  I  have  no  refrigerator  to  keep  my  butter  in  in  summer. 

Question — Can't  you  keep  it  as  cool  as  forty-five  degrees? 

Answer — I  have  no  way  of  keeping  it  as  cool  as  that. 

Question — Did  you  ever  think  of  keeping  it  warm  in  winter? 
Answer— Yes  I  have  tried  it  in  that  way.  At  one  time  I 
brought  my  butter  to  the  Association  meeting  and  the  expert 
told  me  that  my  butter  was  a  little  too  sour.  It  tasted  to  him 
as  though  it  was  too  ripe,  I  told  him  my  butter  was  ready  to 
chum  one  day  before  it  was  churned.  I  have  always  thought 
since  then  it  hurt  it  to  be  too  ripe. 

Gov.  Hoard.  I  would  like  to  add  a  word.  I  observe  from 
the  character  of  the  remarks  of  this  lady  that  she  has  the 
quality  of  teachableness.  She  has  had  her  ear  very  close  to 
the  market.  She  has  her  ear  constantly  attuned  to  the  ver- 
dict of  facts  and  has  no  pre-conceived  notions  that  she  has 
carried  into  her  business.  I  was  very  much  struck  with  the 
concluding  remark  of  her  address,  313  pounds  of  butter  to  the 
cow,  heifers  and  all!  And  was  exceedingly  surprised  that 
there  was  not  some  man  in  this  Vermont  audience  who  would 
stand  up  and  show  himself,  equal,  at  least  to  one  woman  in 
Vermont  enterprise. 

Mr.  Northrup.  Governor,  if  the  lady  had  said  "private 
dairying"  I  would  have  stood  up. 

Mr.  Tinkham.  Perhaps  the  Governor  didn't  understand 
that  she  asked  the  patrons  of  creameries  who  had  made  over 
313  pounds  to  a  cow  to  stand  up.  If  you  ask  for  private  dairy- 
ing you  will  find  them  all  over  the  audience. 

Gov.  Hoard.  I  am  surprised  there  are  no  patrons  of  cream- 
eries here  who  have  not  received  for  over  313  pounds  to  a  cow. 

Mrs.  J.  W.  Thurber.  How  can  they  get  it  if  thev  can't 
get  it? 

Gov.  Hoard.  I  am  surprised  that  any  lady  should  ask  "how 
can  they  get  it?"  in  our  country  where  ladies  get  whatever 
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they  want.  If  the  men  who  patronize  the  creameries  in  this 
state  are  not  receiving  what  they  should  it  is  an  argument 
against  American  citizenship.  No  creamery  has  any  business 
to  operate  in  any  state  that  allows  it  to  handle  the  product 
without  every  patron  knowing  what  they  are  about.  In  mj 
own  state  it  would  not  be  suffered.  In  my  own  county  there 
are  103  creameries.  There  are,  I  presume,  one  hundred  or 
more  herds  that  constitute  that  patronage  that  make  over  300 
pounds  per  cow.  The  Babcock  test  and  the  skill  and  intelli- 
gence of  the  patrons  are  factors  which  are  brought  to  bear  up- 
on the  business;  and  if  business  is  conducted  in  Vermont  un- 
der any  other  or  different  system  it  is  time  there  was  a  change. 

Mr.  Tinkham.  I  have  the  figures  of  a  creamery  near  where 
I  live — though  I  do  not  know  how  correct  they  are — showing 
the  excellent  results  of  creamery  management  during  the  three 
years  of  operation.  They  had  bought  a  new  engine,  made  all 
their  repairs,  paid  their  salaries,  expenses,  etc.,  and  had  $2,000 
surplus.  This  came  from  the  fanners,  of  course.  It  seems  to 
me  that  tells  the  story  verj  plainly,  Mrs,  Nelson  gets  six  dol- 
lars for  churning  and  making  her  butter,  overwhat  she  would 
get  if  she  carried  milk  to  the  creamery,  1  do  not  see  why  the 
ordinary  fanner  cannot  as  well  make  his  own  butter  as  to  pay 
some  one  else  to  do  it.  For  that  reason  I  have  never  patron- 
ized a  creamery.  I  made  the  statement  in  one  Association 
meeting  that  every  fanner  had  it  in  his  power  to  make  better 
butter  than  any  creamery  could  make,  that  the  farmer  from 
the  very  ground  up  has  the  matter  in  his  own  hand— the  selec- 
tion of  the  cow,  the  selection  of  the  food  the  handling  of  the 
milk.  Within  twenty-four  hours  I  visited  a  dairy,  the  owner 
of  which  also  ran  a  creamery.  I  went  into  his  bam  where 
there  were  thirty  cows  standing.  There  was  no  drop  behind 
the  cows,  there  was  not  the  remotest  sign  of  there  having 
been  any  bedding  there  for  thirty  years.  The  flanks  of  the 
cows  were  reaking  with  filth  and  in  places  behind  them  the 
droppings  were  piled  just  as  sharply  as  they  could  be  without 
slipping  down  into  the  gutter;  and  that  man  was  running  a 
creamery.  When  I  got  there  he  was  just  out  milking.  His 
receiving  pails  stood  right  there  on  a  shelf  and  he  would  milk 
from  a  cow  and  pour  it  into  the  cans.  He  probably  succeeded 
in  running  a  creamery  and  I  guess  he  got  full  as  good  results 
from  his  milk  as  he  would  if  he  had  not  reduced  it  with  other 
milk. 

A  great  cheese  maker  was  asked  by  a  man  to  come  over  and 
see  his  cheese.  He  went  over  and  looked  at  the  cheese  and 
smelled  of  it  and  rubbed  some  between  his  thumb  and  finger 
and  smelled  of  it  and  the  man  said  "Mr. —  what  is  the  matter 
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with  my  cheese?"  and  he  said  "If  you  will  mix  a  little  more 
milk  with  your  manure  I  think  it  will  improve  it." 

C.  J.  Bell.  I  have  enjoyed  the  remarks  on  home  making  of 
butter,  yet  on  the  other  hand  I  am  surprised  not  to  hear  some 
words  spoken  in  favor  of  the  creamery.  There  is,  sometimes, 
good  butter  made  in  the  creamery,  butter  that  sells  for  a  good 
price.  There  are  from  200  to  250  creameries  and  cheese  fac- 
tories in  Vermont,  they  are  fairly  well  patronized  and  make 
from  20,000  to  25,000  pounds  of  butter  per  day. 

Mr.  Stafford.  I  am  loath  to  believe  that  all  the  good  but- 
ter that  comes  out  of  Vermont  is  made  in  private  dairies. 
The  quotations  of , butter  are  higher  on  creamery  than  on  dairy 
butter.  If  the  creamery  was  the  cause  of  the  man's  filth  in 
the  case  cited  it  would  have  looked  after  it.  If  that  filth 
exists  the  creamery  is  not  to  blame  but  the  dairyman. 

Mr,  Tinkham.  I  did  not  attribute  his  filth  to  the  creamery; 
I  only  gave  as  an  illustration  of  what  some  men  will  do. 

Gov.  Hoard.  Do  you  think  the  man  would  have  made  bet- 
ter butter  in  a  private  dairy? 

Mr,  Tinkham.  Creameries  are  an  advantage  to  the  state, 
but  I  want  to  emphasize  the  fact  that  every  family  can  make 
as  good  butter  as  any  creamery  can.  Seventy-five  per  cent, 
of  the  dairymen  might  improve  their  butter  by  going  to  the 
creamery,  this  man  undoubtedly  belonged  to  the  seventy- 
five  per  cent. 

Gov.  Hoard.  This  debate  is  taking  a  wholesome  turn  and 
bringing  the  question  back  to  the  individual  responsibility  of 
the  men  who  produce  the  milk.  The  farmer  is  the  man  who 
produces  the  butter,  the  creamery  does  not  do  it;  the  creamery 
simply  separates  that  which  is  given  to  it. 

The  Hoard  creameries  in  Wisconsin  have  to  make  butter  for 
private  demand  and  they  have  from  five  to  seven  thousand 
families  to  supply  with  butter  every  week  in  Pittsburg,  St. 
Louis  and  Chicago.  There  has  to  be  exceeding  care  taken 
with  that  butter,  from  the  farms  that  produces  it  until  it  is 
placed  in  the  hands  of  the  consumer.  We  found  that  the  hired 
girl  way  down  in  St.  Louis  was  injuring  the  reputation  "of 
Hoard's  creamery.  And  so  a  circular  was  issued  to  the  house- 
keeper  asking  her  not  to  put  the  butter  when  it  came  to  her 
home  in  the  refrigerator  with  the  cabbage,  etc.,  and  so  the 
house-keeper  woke  up  to  the  fact  that  she  was  responsible 
in  some  measure.  The  eight  hundred  farmers  who  supply 
the  milk  also  have  to  be  looked  after  every  week  and  a  super- 
intendent was  hired  who  does  nothing  but  go  around  from 
one  creamery  to  another  and  from  one  farm  to  another.  At 
the  creamery  the  milk  is  sampled  and  if  anything  is  the  mat- 
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ter  with  it  the  superintendent  goes  to  the  fanner  and  says 
"there  is  something  wrong  with  your  milk." 

Mr.  Walker.  I  think  the  distrust  that  exists  between  the 
patron  and  creamery  man  is  mainly  due  to  doubt  as  to  the  cor- 
rectness of  payment  for  butter  made.  The  patrons  find  fault 
and  say  they  are  not  paid  for  the  butter  their  cream  makes. 
A  bill  was  introduced  into  the  Legislature  of  Vermont  in  1896 
providing  that  there  should  be  a  public  tester  who  should  visit 
creameries  without  previous  notice  and  test  the  cream  and 
milk  of  the  patrons  comparing  this  result  with  that  made  by" 
the  creamery.  It  was  recommended  by  the  Board  of  Agricul- 
ture and  it  was  passed  in  the  House,  Creameries  should  be 
run  so  that  the  books  should  all  be  open.  'If  they  pay  on  the 
Babcock  test,  the  patrons  should  know  how  much  butter  they 
are  receiving  for,  if  this  was  done  harmony  might  prevail. 

Mr.  Adams.  I  want  to  relate  a  little  experience  of  my  own. 
Four  years  ago  in  Derby,  where  I  live  there  was  a  private 
creamery  and  this  same  distrust  was  manifest.  The  patrons 
said  "we  won't  carry  our  milk  any  longer  to  this  man,  we  are 
not  satisfied,  we  will  make-our  own  butter,  we  will  organize 
a  co-operative  creamery."  They  have  been  running  that 
creamery  as  a  co-operative  creamery  for  four  years.  We  use 
the  Babcock  test,  everything  is  open  and  above  board  and  our 
patrons  understand  that  they  may  know  everything  about  the 
creamery  as  well  as  the  stockholders  that  there  is  nothing 
covered  up.  I  think  it  is  one  of  the  most  satisfactory  cream- 
eries in  the  State  of  Vermont.  Men  who  -were  making  butter 
that  was  not  salable  are  bringing  their  milk  to  this  creamery 
and  we  are  handing  out  to  patrons  something  like  thirty  or 
thirty-live  thousand  dollars  a  year.  I  nave  had  experience  in 
private  dairying  and  there  is  not  a  business  in  the  State  of 
Vermont  that  I  like  better  than  to  make  my  own  butter  if  I 
could  do  it;  but  circumstances  have  compelled  me  to  patronize 
this  creamery  and  I  am  probably  doing  as  well  as  I  could  do 
anywhere.  If  there  is  a  person  who  can  make  his  own  butter 
we  will  uphold  him  in  it;  but  there  are  circumstances  that 
compel  a  man  to  go  into  creameries.  If  you  have  creameries 
you  are  suspicious  of,  get  rid  of  those  suspicions  some  way 
and  have  everything  done  openly  and  above  board. 

Gov.  Hoard.  You  have  touched  upon  the  question  I  had  in 
mind,  this  distrust.  There  is  a  simple  way  for  a  square  man  to 
deal  with  that  question  of  distrust.  But  let  me  say  you  to  that 
ignorance  is  often  at  the  bottom  of  distrust,  the  farmer  does 
not  understand  the  facts  of  the  case  and  he  is  suspicious  be- 
cause he  does  not  understand.  It  is  the  duty  of  the  creamery 
to  have  matters  so  the  farmer  will  understand.  There  are 
farmers  who  do  not  understand  the  Babcock  test    and  are 
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saspicious  of  it,  but  aHj  creamery  man  who  has  a  distrusting 
patron  can  obviate  that  distrust  if  he  has  a  mind  to.  Let 
duplicate  tests  be  made.  We  offer  to  erery  farmer  who  dis- 
trusts or  is  suspicious  a  duplicate  test,  the  test  is  made  and  if 
they  shall  agjee  we  assume  the  test  has  been  rig^ht,  and  ill 
some  cases  we  have  had  quadruple  tests  made.  It  is  easy  to 
do  this,  and  there  is  a  disposition  on  both  sides  to  come  to- 
gether and  do  justice  to  one  another, 

idr.  Holt.  Will  Mr.  Adams  state  whether  since  organizing 
this  cooperate  creamery  they  have  been  able  to  get  the  safflfe 
pet"  cent,  of  butter  from  the  creamery  as  they  did  at  home  with 
their  own  churns. 

Mr.  Adams.  I  think  there  is  a  misunderstanding  some- 
times in  regard  to  this  matter  when  patrons  are  paid  by  the 
Babcock  test.  Until  the  present  year  the  patrons  of  Vermont 
creameries  have  been  paid  upon  the  butter  fat.  Many  fall 
into  error  through  ignorance.  The  Legislature  of  1898  passed 
a  law  providing  that  all  products  of  the  creamery  should  be 
paid  for  on  the  basis  of  actual  butter.  We  have  a  patron  of 
our  creamery  who  said  to  our  butter  maker  a  few  weeks  afo, 
"Is  not  butter  doing  better  this  year  than  it  was  last?  Yet 
I  am  getting  but  little  more  than  I  did  last  year?"  He  was 
told  that  "last  year  we  paid  on  the  butter  fat,  this  year  on 
the  number  of  pounds  of  butter,  hence  the  misunderstanding. " 

Mr.  Holt.  We  understand  we  are  paid  on  a  very  low  scale 
of  prices  if  paid  on  the  actual  amount  of  butter. 

Gov.  Hoard.     Are  you  not  paid  the  market  price? 

Mr.  Holt.  Yes  sir,  but  we  do  not  get  credit  for  as  much 
batter  as  we  are  able  to  get  at  home. 

Gov.Hoard.     What  is  the  price? 

Mr.  Holt.  I  could  not  tell  you  at  the  present  time,  but  I 
had  this  experience  with  the  creamery.  I  took  twenty  gallon 
of  cream,  mixed  it  thoroughly  and  sent  one-half  to  the 
creamery  and  churned  the  other  half  at  home.  I  gained  one 
pound  in  six  at  home  from  what  they  got  at  the  creamery,  I 
think  Mr.  Walker  as  well  as  others  have  had  the  same  experi- 
ence at  the  same  creamery. 

Gov.  Hoard.  If  your  cream  at  the  creamery  was  adjudicated 
upon  the  Babcock  test  you  got  so  many  pounds  of  butter  fat 
and  not  butter;butter  usually  runs  one-sixth  more  than  butter 
fat. 

Mr.  Holt.     We  know  what  we  got  paid  for. 

Gov.  Hoard.  Seems  to  me  your  creamery  should  have  some 
standard  to  go  by. 

Mr.  Wallace.  I  think  Vermont  is  unfortunate  in  some  re- 
spects. If  we  had  men  like  Gov.  Hoard  to  run  our  creameries 
we  should  be  safe,  but  we  have  not.     We  became  distrustful  of 
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our  proprietary  creamery  about  three  years  agfo.  The  farm- 
ers put  their  heads  together,  put  up  a  building  and  the  ma- 
chinery into  it  and  now  make  their  own  butter.  The  cream- 
ery patronage  has  increased  from  nineteen  to  seventy-five. 
The  butter  is  made  at  a  cost  of  from  2'/i  to  2%  cents  while 
nearly  all  the  other  creameries  are  charging  three  cents  for 
making  the  butter.  It  seems  to  me  if  the  farmers  would  com- 
bine, take  matters  into  their  own  hands  and  do  their  own 
business,  then  there  would  be  none  of  this  fault  found.  Es- 
tablish an  open  way  for  running  your  business,  have  your 
books  open  at  least  once  a  year,  have  auditors  to  go  over  the 
books,  have  a  board  <)f  directors  to  work  in  connection  with 
the  management  of  the  creamery.  If  any  patron  is  dissatis- 
fied ask  him  to  come  to  the  books  and  look  the  matter  over. 
We  find  in  our  valley  that  this  method  has  been  successful  and 
at  the  present  time  we  are  putting  in  a  new  skimming  station, 
and  probably  by  another  summer  our  patrons  will  number  125. 

Mr.  Holt.  I  would  ask  Clov.  Hoard,  if  it  is  not  probable 
that  cream  carried  to  our  creameries  which  has  been  kept 
under  different  conditions,  at  different  temperatures  gathered 
only  twice  a  week,  churned  quickly  after  being  received  at  the 
creamery,  if  it  is  not  probable  that  a  large  per  cent  of  the  fat 
would  be  lost  in  the  buttermilk  being  unchurnable  because  of 
the  different  conditions  in  which  it  is  received,  hence  causing 
a  loss  as  compared  with  home  churning? 

Gov.  Hoard,  That  would  depend  upon  the  skill  of  the  but- 
ter maker.  Skill  tells  on  the  farm;  tells  everywhere.  Hones- 
ty also  tells  everywhere,  and  a  dishonest  creamery  is  a  stench 
in  the  nostrils  of  a  large  number  of  patrons.  Dishonesty  is  a 
factor  that  comes  into  the  cooperative  as  well  as  into  the  pro- 
prietory creamery.  Only  a  few  days  ago  I  saw  a  cooperative 
manager  driven  out  because  he  had  been  selling  butter  without 
the  knowledge  of  his  patrons.  But,  answering  the  question, 
it  depends  upon  the  skill  of  the  butter  maker.  If  a  skillful 
operator  takes  cream  from  every  direction  and  in  almost  any 
condition  he  may  churn  it  to  its  lowest  equation;  if  unskillful 
he  is  less  likely  to  do  this.  But  one  point  more,  and  that  is  the 
lesson.  Every  creamery  and  every  individual  farmer  should 
be  intelligent.  There  is  no  excuse  in  this  day  and  generation 
for  lack  of  intelligence  on  this  question.  A  community  of 
intelligent  patrons  can  invariably  have  an  honest  creamery. 
The  management  cannot  get  away  from  it.  Intelligence 
among  the  patrons  will  force  it  to  be  honest  and  square  and 
skillful. 

Adjourned. 
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Wednesday  Morning. 


President  Pierce.  We  have  aliowed  the  speaker  to  change 
his  subject  and  he  will  speak  on: 

"SOME  DAIRY    HINTS  GATHERED  FROM  MY  EX- 
PERIENCE." 

H.  W,  Vail,  North  Pomfret,  Vt. 

In  preparing  this  paper  I  thought  it  would  be  of  interest  to 
me  and  probably  to  other  dairyrficn  to  know  how  large  a  ]  or- 
tion  of  the  butter  of  the  state  was  made  in  creameries  r'.nd 
how  much  in  private  dairies;  whether  the  amount  of  butter 
made  in  creameries  is  on  the  increase  from  year  to  year;  and 
to  be  able  to  get  the  true  trend  of  our  dairy  situation  ;  but  no 
such  data  can  at  present  be  obtained.  The  only  data  tom-h- 
ing  the  dairy  interest  of  the  state  I  have  been  able  to  find  is 
contained  in  the  last  report  of  the  Board  of  Agriculture  cii;!i- 
piled  by  Mr.  V.  I.  Spear  (1898)  in  which  it  appears  that  the 
number  of  cows  in  the  state  has  decreased  in  the  seven  Tt;rs 
following  the  census  of  1880  to  the  extent  of  10,7f>3,"  ";  i;d 
young  neat  stock,  48,060,  or  about  8.400  head  a  year  for  tlie 
seven  years,  a  yearly  decrease  of  about  four  and  one-half  i  er 
cent,  of  the  whole  number  of  cows.  This  would  not  indicnte 
that  the  amount  of  butter  annually  made  in  the  state  was 
on  the  increase  although  I  am  satisfied  that  more  butter  is 
made  from  each  dairy  cow  on  the  average  than  formerly. 

It  is  evident,  however  that  a  large  portion  of  the  butter  of 
the  state  is  now  made  of  at  creameries  and  in  passing  I  would 
call  attention  to  the  rapidity  with  which  the  creamery  has 
occupied  the  dairy  field.  Twenty-five  years  will  nearly  cover 
the  growth  of  the  whole  system  and  along  with  this  grov.th 
or  possibly  preceding  it  a  little,  have  come  all  the  prestnt 
dairy  machiiiery  and  appliances  and  the  application  of  po^\'er 
with  separator  and  Babcock  tester.'  This  growth  has  devel- 
oped along  lines  of  much  usefulness  and  has  been  the  great 
factor  in  raising  the  average  quality  of  Vermont  butter. 
While  no  inventions  have  appeared  within  the  past  few  years 
to  make  material  change  in  the  present  system  it  in  not  im- 
probable that  sooner  or  later  they  will  come.     For  instance  in 
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the  milk  gathering  sjstem  one  of  the  heaviest  items  is  the  cost 
of  making  the  butter  is  the  carriage  of  the  milk  and  skimmilk. 
About  eighty-seven  per  cent,  of  this  transported  matter  is  water 
and  only  four  or  five  per  cent,  of  the  whole  amount  is  taken  at 
the  creamery.  The  labor  expended  in  transporting  this  water 
to  and  from  the  creameries  is  something  enormous  and  ought 
to  be  better  employed.  It  will  be  a  great  day  for  creameries 
when  science  points  out  some  practicable,  economical  and 
profitable  use  for  skimmilk  at  the  creameries.  It  seems  use- 
less today  for  science  to  tell  ns  that  the  fout  or  five  per  cetit. 
taken  out  of  the  milk  at  the  creamery  was  that  portion  of  the 
solids  of  the  least  value  is  human  food  and  that  the  curds  car- 
ried back  and  thrown  to  the  swine  is  rich  in  nutrition  in  its 
most  digestable  form.  The  demonstration  made  by  Edward 
Atkinson  and  others  that  cheese  made  from  skimmilk  when 
cooked  makes  a  very  palatable,  economical  and  wholesome 
food,  secrms  to  make  but  little  headway  id  overcoming  the  well 
earned  prejudice  against  skimmilk  cheese;  but  I  am  looking' 
lor  light  along  this  line  of  skimmilk  that  will  work  changes  ia 
our  present  dairy  system. 

It  has  been  published  with  more  or  less  authority  froA 
creamery  sources  that  herds  of  cows  giving  about  four  pet 
cent,  fat  in  their  milk  were  the  most  profitable  cows  for 
■creamery  work.  This  statement  was  made  before  one  of  tht 
meetings  of  this  association  by  a  man  having  an  extensive 
creamery  experience.  This  statement,  if  true,  seemed  to  mfe 
very  important  because  if  the  four  per  cent,  cow  is  the  most 
profitable  animal  for  the  creamery  she  should  also  be  the  best 
cow  for  private  batter  making.  If  the  statement  is  correct  as 
a  rule  then  as  the  per  cent  of  butter  fat  recedes  from  four  per 
cent  each  way  a  cow  or  herd  of  cows  would  become  the  less 
profitable.  I  applied  this  rule  to  my  own  herd  using  the  Bab- 
cock  test  on  composite  samples  and  weighing  the  milk  at  in- 
tervals. I  found  my  most  profitable  cows  giving  six  per  cent. 
I  overhauled  the  records  of  the  experiment  station  and  of  the 
Chicago  test  and  as  a  class  the  high  per  cent,  cows  appear  to 
have  the  advantage.  I  discover  no  particular  relation  betweeh 
the  amount  of  milk  a  cow  gives  and  her  per  cent  of  butter  fat. 
Contrary  to  the  quite  common  opinion  that  a  cow  giving  a 
small  amount  of  milk  is  rich  in  butter  fat  it  may  be  the  reverse 
and  a  cow  giving  a  large  flow  yields  a  much  higher  per  cent, 
of  fat  in  her  milk.  From  the  data  at  hand  it  appears  that  the 
cows  giving  the  higher  per  cent,  of  butter  fat  produces  buttW 
as  a  rule  at  a  less  cost  per  pound  than  the  cows  giving  the  low 
per  cent.  The  difference  between  six  per  cent  milk  and  three 
per  cent,  is  a  difference  of  one  hundred  per  cent,  requiring 
twice  the  amount  of  milk  to  produce  a  pound  of  butter  conse- 
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qneatl;  aearlj  twice  the  amoutit  of  curds  which  calls  for  the 
Axtra  protein,  the  costly  factor  in  animal  food. 

I  am  satisfied  that  I  cannot  afford  to  keep  a  cow  in  my  dairy 
which  does  not  give  over  four  per  cent.  fat. 

Incidentally  there  has  appeared  an  item  of  interest  to  those 
making  a  study  of  the  transmission  of  the  qualities  of  ances- 
tors to  their  offsprihg'.  Prof.  Cooke  called  attention  sometime 
since  to  the  strong  tendency  of  a  heifer  to  give  the  same  per 
cent,  of  butter  fat  in  her  milk  as  was  shown  in  that  of  her 
dam  and  I  now  note  the  same  tendency  in  my  own  herd  and 
while  we  have  not  data  enough  to  proclaim  a  rule  that  the 
butter  fat  of  a  heifer's  milk  will  be  the  same  as  that  of  her 
dam  yet  I  have  found  no  other  characteristic  transmitted  with 
greater  uniformity. 

As  a  rule  I  practice  private  dairying  and  make  up  my  own 
butter  because  I  can  get  a  little  out  of  my  dairy  in  this  way. 
Yet  I  have  sometimes  found  it  profitable  to  patronize  a  cream- 
fry  and  I  was  glad  that  creameries  were  within  reach  to  take 
^y  milk  or  cream,  and  I  have  this  to  say  to  all  patrons  of 
creameries;  if  you  feel  that  your  test  is  too  low,  do  not  grum- 
ble at  your  creamery  man  about  it,  he  is  probably  honest,  hut 
get  a  Babcock  tester,  have  one  in  every  neighborhood  with  the 
apparatus  approved  by  our  experiment  station  and  have  some- 
one skilled  in  taking  samples  and  using  the  test  and  know 
-ffhat  your  herd  should  test.  It  is  about  as  easy  to  know  the 
amount  of  butter  fat  in  your  milk  as  it  is  to  know  if  you  get 
correct  weights  from  your  butcher  or  grocery  man  and  when 
this  practice  becomes  general  with  the  patrons  of  the  cream- 
^ies  there  will  be  no  monkeying  with  the  test  and  the  little 
errors  likely  to  arise  will  be  harmoniously  adjusted. 

I  feel  more  and  more  the  importance  of  every  dairyman's 
knowing  the  per  cent,  of  butter  fat  of  each  of  his  individual 
cows.  This  has  assumed  a  more  practical  form  since  we  have 
learned  that  the  per  cent,  of  butter  fat  is  a  fixed  individual 
(rait  and  is  not  affected  by  feed. 

The  common  ground  for  economical  and  successful  dairy 
work  for  both  the  private  dairy  and  the  creamery  patron  is 
the  good  cow  with  good  feed  and  good  care.  There  is  a  whole 
sermon  along  this  line  of  thought  in  the  famous  experiment 
ftf  the  Kansas  experiment  station  with  the  scurb  herd.  This 
herd  was  purchased  without  an  attempt  at  selection,  hoping 
to  get  as  poor  cows  as  the  poorest  farmer  had  to  deal  with. 
They  were  placed  under  high  feed  and  the  best  of  care. 

The  best  cow  made  451  pounds  of  butter  worth  $73.17,  less 
coat  of  feed.  $40.37;  the  poorest  cow  made  157  pounds  of  but- 
ter worth  $26.22,  less  cost  of  feed,  loss,  $0.43.  The  tabulated 
record  of  the  herd  at  our  own  experiment  station  for  the  year 
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1898  shows  a  range  in  value  of  cows  fully  as  marked,  the  beat 
cows  producing  a  pound  of  butter  at  the  cost  of  ten  cents  per 
pound  and  the  poorest  at  a  cost  of  thirty-eight  cents.  These 
figures  indicate  the  actual  difference  in  cows  under  the  same 
high  feed  and  good  care.  With  the  manufacturer  of  dry  goods 
the  cost  of  producing  a  yard  of  cloth  is  the  determining  factor 
in  the  question  of  his  profit  or  loss,  similarly  the  cost  of  pro- 
ducing a  poupd  of  butter  is  the  determining  factor  in  the  profit 
or  loss  of  the  dairy  man.  These  carefully  made  experiments 
reported  from  these  stations  furnish  further  proof,  if  any  were 
needed,  that  there  is  a  fixed  organic  difference  in  dairy  cows 
and  that  they  vary  in  their  usefulness  from  those  that  yield 
a  handsome  profit  down  to  those  that  are  being  worked  at  an 
actual  loss  to  their  owners.  I  know  of  no  better  way  to  de- 
termine the  value  of  our  cows  than  the  weight  of  the  milk  and 
the  Babcock  test. 

"  President  Pierce.  This  subject  certainly  is  one  of  interest 
to  every  private  dairyman  as  well  as  the  creamery  man.  We 
will  take  up  the  discussion  at  this  time  and  I  will  call  upon 
Mr.  George  C.  Wright  of  Westminister,  a  practical  dairyman 
to  open  the  discussion. 

Mr.  Wright.  My  efforts  have  been  largely  along  the  line 
of  private  dairying  rather  than  creamery  work,  Mr.  Vail's 
ideas  apply  as  well  to  one  as  to  the  other.  The  past  year  has 
presented  to  the  dairymen  of  Vermont,  more  strongly  than  for 
a  great  many  years,  the  advantages  of  private  dairying. 
There  is  hardly  a  town  in  the  state  of  Vermont  that  has  been 
able  to  get  as  much  dairy  butter  as  was  desired;  and  the  price 
of  the  strictly  first  class  article  has  gone  up  to  the  top  in  a 
great  many  instances.  I  do  not  mean  the  trade  considers  the 
dairy  butter  as  favorably  as  this,  but  the  field  for  the  dairy- 
man is  not  so  much  along  the  line  of  trade,  as  in  his  own  in- 
dividual effort.  And  where  a  man  has  taken  hold  of  this  mat- 
ter right  he  has  been  successful  all  along  the  line.  He  has 
had  to  meet  the  competition  of  the  creamery  trade  and  this  past 
year  there  has  come  back  to  him  a  share  of  the  advantages 
and  some  of  the  gain  which  he  has  all  the  time  felt  was  his 
due,  provided,  he  is  a  skilful  private  dairyman,  I  want  to 
point  out  to  you  an  example  of  private  dairying  which  may 
not  be  familiar  to  you  all.  It  is  a  gentleman  who  has  been 
engaged  in  the  business  for  twenty  years  and  has  kept  abreast 
of  the  times.  He  has  held  the  trade  in  Brattleboro  which  he 
had  when  he  started  in,  and  his  butter  has  been  sold  in  this 
market  in  competition  with  creamery  butter,  for  thirty  cents 
a  pound  the  year  round.  That  is  an  extreme  case,  but  it  shows 
what  can  be  done  in  private  dairying  if  a  man  is  adapted  ta 
his  business,  and  is  well  equipped  he  will  get  better  results  if 
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he  attends  strictly  to  his  own  business  and  makes  his  own  but- 
ter than  if  he  patronizes  a  creamery. 

Mr.  Gale.  I  understood  Mr.  Vail  to  say  that  the  per  cent. 
of  butter  fat  in  milk  is  uniform,  is  not  affected  by  feeding. 
Do  I  understand  by  that  that  we  can  feed  for  milk  only,  and 
such  foods  as  will  keep  up  the  physical  condition  of  the  cow 
and  let  her  take  care  of  the  butter  fat? 

Mr.  Vail.  This  touches  the  old  question  which  has  been 
in  dispute  between  the  scientific  men  and  the  dairymen.  I 
think  there  is  no  question  but  what  we  should  feed  for  milk, 
and  that  the  butter  fat  is  a  fixed  thing  with  the  cow.  If  a 
man  goes  to  the  station  and  sees  the  care  with  which  the  ex- 
periments are  tried  there  they  will  understand  that  the  ordi- 
nary man,  however  careful,  with  the  conditions  surrounding 
him,  cannot  make  such  thorough  tests;  and  the  Experiment 
Stations  in  this  country  and  every  other  country  are  united  in 
the  statement  that  a  cow's  butter  fat  is  practically  a  perma- 
nent thing,  no  matter  what  you  feett  her.  You  can  test  a  cow 
today  and  test  her  tomorrow  and  she  may  give  a  different  per 
cent,  but  test  week  in  and  week  ovit  and  j'ou  will  get  a  fairly 
uniform  per  cent,  of  butter  fat.  If  you  doubt  that,  study  the 
frequent  tests  made  at  our  own  station,  they  show  fluctuations 
from  day  to  day  but  at  the  end  of  the  year  the  cow  has  not 
varied  much  of  any.  There  her  per  cent,  is  and  there  it  stays 
with  that  cow.  Her  milk  may  grow  a  little  richer  as  the 
heifer  becomes  a  cow,  but  it  stays  with  the  cow,  a  quality 
given  her  by  heredity  and  it  stays  with  her  as  long  as  she 
gives  milk,  barring  of  course  abnormal  conditions,  such  as 
sickness  or  starvation. 

Mr.  Messer.  I  used  to  think  that  food  was  quite  an  impor- 
tant factor  in  the  quality  of  milk,  but  I  have  come  to  a  dif- 
ferent conclusion.  I  remember  seeing  not  long  ago  the  result 
of  an  experiment  made  at  the  Geneva,  New  York,  station 
which  many  of  you  doubtless  saw,  A  certain  cow  was  sub- 
ject to  experiment  to  ascertain  the  amount  of  butter  fat  which 
the  cow  gave  under  normal  conditions.  Then  for  a  greater 
or  less  time  she  was  given  a  food  from  which  the  fat  was  al- 
most entirely  extracted,  so  that  she  was  fed  but  six  pounds  of 
fat  in  tne  food  given  her  for  many  weeks.  The  food  was  sub- 
jected to  extraction  with  naptha  so  as  to  eliminate  nearly  all 
the  fat.  But  there  was  no  difference  in  the  amount  of  butter  fat 
which  that  cow  produced.  She  placed  over  ten  times  as  much 
f atin  her  milk  as  she  ate  in  her  food  and  she  likewise  fatted  up 
bodily.  This  seems  to  me  evidence  that  the  butter  fat  in  a  cow 
does  not  result  from  the  fat  of  the  food  that  was  given  her  at 
any  time,  and  while  I  had  enough  evidence  before  this,  this  ex- 
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periment  seemed  to  clinch  the  fact  that  the  cow  provides  the 
tiutter  fat  in  some  way  that  we  do  not  know  about. 

A  Memt»er— My  experience  would  confirm  what  has  been 
said  atmut  the  relation  of  breeding  to  butter  fat,  but  I  think 
there  is  the  possibility  that  extra  feedingraod  better  care,  may 
change  the  character  of  the  daughter's  milk  from  what  the 
dam  gave.  And  I  think  that  the  environment  of  the  cow 
which  may  effect  the  butter  fat.  This  fall  during  the  cold  time 
I  was  not  getting  as  much  butter  from  the  same  quantity  of 
milk  as  I  am  at  the  present  time,  and  yet  I  was  feeding  mj 
cows  as  well  as  ever;  and  I  thought  that  perhaps  the  cold 
winds  of  the  fall  had  an  eifect  upon  them  temporarily;  not  to 
affect  the  general  amount  of  butter  fat.but  to  affect  them  tem- 
porarily. I  would  certainly  emphasize  the  idea  as  to  the 
relative  economy  of  the  higher  testing  cows.  I  believe  it  costs 
as  much  to  manufacture  the  cheap  milk  as  the  high  testing 
milk;  and  that  herds  which  test  five  or  five  and  one-half  per 
cent,  are  more  economical  as  butter  makers  than  herds  that 
test  under  five.  My.  own  herd  is  taking  only  about  13.57 
pounds  of  milk  to  make  a  pound  of  butter,  but  it  took  about 
sixteen  for  a  while  from  the  middle  part  of  October,  As  s 
general  thing  I  have  run  from  fourteen  to  fifteen,  I  believe 
these  cows  are  more  economical  butter  makers  than  other  cows 
where  it  takes  twenty  pounds  of  milk  for  a  pound  of  butter. 
My  practice  has  been  to  breed  for  a  high  per  cent,  of  butter 
fat  and  for  a  good  flow  as  well. 

President  Pierce,  Which  cow  produces  the  most  butter.the 
cow  which  tests  five  per  cent,  of  butter  fat  or  less? 

Mr.  Vail.  I  think  the  cows  which  have  produced  the  most 
butter  in  my  herd  have  been  cows  testing  from  five  and  one- 
half  to  six  per  cent. 

President  Pierce.  High  test  cows  are  not  always  the  largest 
producers.  I  have  one  or  two  cows  that  will  test  seven  per 
cent,  but  I  do  not  think  they  make  as  much  butter  as  those 
which  test  five  and  one-half  or  six  per  cent. 

Mr,  Higbee.  Benefit  may  be  gotton  out  of  this  discussion 
through  mutual  exchange  of  opinions.  In  regard  to  matters 
of  test  and  the  butter  making  qualities  of  different  cows  I 
would  say  that  I  do  the  figuring  for  our  creamery  aod  handle 
the  funds.  The  lowest  testing  herds,  in  many  cases,  give  the 
largest  quantity  of  milk.  I  used  to  think  everything  depend- 
ed upon  the  high  test  but  I  have  changed  my  mind  in  regard 
to  the  matter  since  some  of  the  best  paying  dairies  are  made 
up  of  low  test  cows.  Some  of  our  patrons  grumble  and  can- 
not understand  why  it  is  so;  it  is  because  they  get  a  larger 
flow  of  milk.  "When  you  get  to  the  bottom  of  facts  it  is  the 
money  you  are  after;  the  dollars  are  the  confirmation.      Some 
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«f  our  patrons  tbink  tbey  are  ill-treated  by  the  test,  but  ia  my 
judgement  the  average  creamery  man  is  as  honest  as  the  av- 
erage business  man  in  any  other  vocation.  We  test  four  times 
a  month.  One  of  our  patrons  sent  up  his  milk  to  the  Exper- 
iment station  and  he  thought  be  would  catch  us  napping,  be- 
cause the  test  would  be  different.  This  might  result  in 
agreement  or  in  disagreement  of  tests.  It  depends  altogether 
how  carefully  the  sample  is  taken  whether  the  result  will  be 
correct  or  otherwise,  if  the  sample  is  taken  from  the  first  milk 
ing  or  the  strippings  of  the  cow  results  will  be  erroneous. 
To  check  the  accuracy  of  creamery  testing  by  the  station 
analysis  you  must  use  the  identical  sample.  Our  creamery 
man  will  let  any  patron  take  his  sample  and  seal  it  up  and 
send  it  to  the  Experiment  Station.  But  if  the  Station  is  go- 
ing to  make  our  butter  maker  or  our  directors  responsible  for 
stealing  we  want  it  to  test  the  same  sample  we  use  and  we 
will  not  submit  to  anything  else.  We  want  the  same  thing 
tested.  Let  the  creamery  man  take  the  same  sample  out  of 
the  composite  can  and  then  we  will  stand  our  end  with  the 
Experiment  Station.  We  take  it  for  granted  the  man  at  the 
Experiment  Station  can  test  the  milk. 

President  Pierce.  I  would  ask  Prof.  Hills  whether  the  high 
testing  or  the  medium  testing  cow  has  proven  the  most  eco- 
nomical butter  maker  at  the  station? 

Prof.  Hills.  The  station  owned  a  dairy  herd  for  over  elev- 
en years.  It  has  been  under  experiment  all  the  time  and  has 
been  handled  in  many  ways.  Our  work  has  been  suflSciently 
extensive  and  conducted  with  such  care  that  we  are  t>etter  able 
to  judge  this  matter  than  most  people.  As  a  broad  and  gen- 
eral rule  the  cows  making'relatively  rich  milk  upward  of  five 
per  cent,  have  made  a  pound  of  butter  at  a  lower  cost  than 
those  which  have  tested  below  four  and  one-half  percent.  Our 
Ayrshires  make  the  cheapest  milk  but  they  seldom  make  the 
cheapest  butter.  Our  registered  and  high  grade  Jerseys  make 
as  a  rule  a  more  costly  milk  but  cheaper  butter  than  the  Ayr- 
shires. There  is,  in  my  judgment,  a  third  item  which  every 
man  must  needs  have  if  he  wishes  to  get  a  fair  idea  of  his 
herd.  You  need  to  know,  in  a  rough  way  the  amount  of  food 
eaten.  Mr.  Vail  correctly  stated  that  the  cow  giving  6000 
pounds  of  three  per  cent,  milk  will  usually  make  a  pound  of 
butter  at  a  greater  cost  than  the  cow  giving  3000  pounds  of 
six  per  cent,  milk,  since  the  caseine  contents  of  the  former  is 
much  larger  than  of  the  latter,  and  that  is  made  from  the 
most  costly  constitnts  of  the  food.  Experience  and  practice 
a^ee  in  saying  that  as  a  broad  and  general  rule  the  cows  that 
give  the  richest  milk  —  provided  the  flow  is  a  reasonable  one  — 
are  the  cows  which  make  the  cheapest  butter.     In  reference 
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to  the  statement  of  Mr.  Higbee  to  the  eifect  that  "if  the  sta- 
tion is  going  to  make  our  butter  maker  or  our  directors  respon- 
sible for  stealing  we  want  it  to  test  the  sample  we  used  and 
we  will  not  submit  to  anything  else,"  I  would  say  that  under 
the^  law  the  station  has  not  much  discretion  in  the  matter. 
The  Experiment  Station  is  by  law  required  to  analyze  agri- 
cultural materials  sent  to  it  by  citizens  of  the  state.  If  a 
sample  of  milk  is  sent,  we  do  not  conceive  it  our  duty  to  re- 
fuse it  lest  it  be  improperly  taken.  In  reporting  results,  how- 
ever, we  are  careful  to  disclaim  all  responsibility  as  to  the 
correctness  of  the  sample  and  at  the  same  time  to  say  that 
unless  it  was  correctly  taken  the  results  mean  nothing.  We 
send  with  each  report  of  milk  analysis  a  little  four  page  bulle- 
tin which  we  think  describes  in  a  plain  way  the  correct  meth- 
ods of  sampling  milk.  Mr.  Higbee  states  that  to  insure 
certainty  as  to  the  validity  of  comparative  tests  at  creamery 
and  Kxperiment  Station  the  same  sample  needs  must  be  tested 
at  each  place.  In  ray  judgement  there  is  absolutely  no  way 
in  which  correct  results  may  be  inevitablr  attained.  What 
will  it  avail  halving  a  creamery  sample  which  has  been  in  the 
hands  of  the  creamery  man  who  may  have  tampered  with  it? 
If  the  creamery  for  any  reason  is  afraid  of  the  station's  tests 
the  sample  may  be  readily  manipulated  by  the  interested  party 
— the  managemeut.  On  the  other  hand  if  the  patron  takes 
his  sample  for  himself  or  has  the  creamery  operator  take 
duplicate  samples,  one  to  be  held  by  him,  the  other  by  the 
management,  the  sample  for  the  station  is  in  the  hands  of  the 
other  interested  party,  the  patron.  Experience  indicates  that 
he  is  quite  as  likely  to  affect  his  sample,  either  through  igno- 
rance or  intent  as  is  the  creamery  man.  If  either  side  is  ill- 
informed  as  to  sampling  methotls  or  is  inclined  to  be  tricky, 
no  method  of  sampling  will  insure  justice.  The  station  anal- 
ysis is.  however  just  to  those  parties  who  are  honest,  candid 
and  intelligent. 

Mr,  Vail,  The  point  which  I  brought  out  in  my  paper  and 
which  d-rew  out  this  discussion  upon  the  relation  of  quality  of 
milk  to  profit  was  the  claim  that  creamery  patrons  find  four 
per  cent,  milk  the  most  profitable.  My  experience  with  the 
private  dairy  was  quite  different.  Can  you  tell  us  why  this 
IS?  From  creamery  sources  one  statement  from  the  Experi- 
ment Station  and  from  the  individual  dairy  the  opposite? 

Prof.  Hills.  I  cannot  answer  that  question.  The  burden 
of  proof  rests  upon  the  creamery  men  and  they  should  eluci- 
date that  point. 

Mr,  Aitkin,  Careful  investigation  indicates  that  the  rich 
milking  cow  is  the  most  profitable,  yet  the  creamery  men  say 
the  cow  testing  the  lower  per  cent,  is  the  more  profitable.     Is 
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Hot  it  true  that  farmers  do  not  know  how  much  it  costs  them 
to  produce  the  large  amount  of  milk? 

Mr.  Higbee.  One  of  our  highest  testing  butter  cows  is  the 
high  grade  Jersey,  but  the  man  who  has  her  does  not  get  any 
where  near  as  much  money  as  the  other  man  who  has  grade 
I>urhams  and  Holsteins.  I  do  not  know  as  either  of  them  has 
figured  out  the  entire  cost,  but  I  do  know  the  man  with  the 
large  cows  gets  the  most  money;  and  when  he  turns  his  cattle 
into  beef  he  gets  more  money;  and  he  gets  more  money  all  the 
time.  When  he  turns  off  the  veal  calves  they  weigh  some- 
thing, whereas  some  of  the  rest  weigh  just  about  as  much  as 
a  barn  rat.  Now  this  man  I  do  not  suppose  worries  very  much 
about  how  much  his  feed  costs  him;  he  has  got  enough  money 
in  his  pocket. 

A  Member— Is  not  the  high  testor  likely  to  give  a  relatively 
small  amount  of  milk? 

Mr.  Vail.     As  a  rule. 

A  Member — Let  one  young  man  start  out  at  twenty-one 
years  of  age  with  ten  good  cows  and  let  another  with  ten  poor 
cows,  in  twenty  years  one  will  have  succeeded  and  the  other 
have  failed.  I  am  running  a  private  dairy  with  good  success. 
There  is  generally  from  three  to  five  cents  difference  between 
the  dairy  and  creamery  butter  in  the  local  and  city  market, 
I  could  not  agree  with  the  gentleman  in  my  experience  with 
the  low  testing  milk. 

As  to  private  dairying  and  securing  customers,  I  would  say 
that  it  is  very  common  for  people  to  claim  they  cannot  sell 
butter  if  they  make  it.  If  they  are  not  good  sellers  the  next 
best  thing  must  be  the  creamery;  but  any  one  blessed  with 
reasonable  talent  has  a  fair  chance  in  a  local  market.  When  I 
started  in  anew  in  1S98  to  hunt  up  customers  I  found  difficulty 
in  getting  a  standing.  Those  whom  I  importuned  said  we  have 
tried  dairy  butter,  tried  it  quite  a  good  deal"  and  they  would 
hardly  listen  to  me,  one  has  to  have  a  good  deal  of  courage  not 
to  get  down  hearted.  I  made  something  like  2809  pounds  from 
nine  cows  in  1898.  Last  year  I  did  not  do  as  well;  but  after 
getting  a  little  started  I  have  had  no  trouble  in  sellings  the 
goods,  I  believe  that  the  poor  butter  of  private  dairying  is 
damaged  mainly  between  the  skimming  and  the  churning.  I 
believe  there  is  no  better  time  for  the  separation  of  the  milk 
than  when  it  comes  from  the  cow,  and  that  if  the  private 
dairyman  will  take  paina  there  is  no  reason  why  it  should  not 
be  better  than  other  butter.  It  requires  however,  some  inter- 
est and  insight  and  knowledge. 

A  Member — I  want  to  ask  Prof.  Hills  if  he  takes  the  same 
sample  of  milk,  he  can  by  the  way  he  manipulates  the  test, 
make  it  vary? 
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Prof.  Hills.  If  the  man  who  operates  the  Babcock  test  is 
ill  informed,  if  he  deliberately  mismanages  it  or  his  apparatus 
is  faulty,  erronous  results  will  be  obtained.  The  same  person 
handlings  the  same  sample,  if  competent,  honest  and  possess- 
ingf  good  apparatus  should  not  make  any  material  difference  in 
the  result,  by  repeated  trials.  This  whole  matter  will  be  dis- 
cussed to-morrow  morning  in  my  address  to  the  Association. 

President  Pierce.  Vermont  has  not  a  wide  reputation  in 
regard  to  cheese  yet  we  believe  this  industry  should  be  en- 
couraged; and  those  who  are  working  along  this  line  we 
believe  should  have  all  the  help  possible. 

It  gives  me  great  pleasure  to  introduce  to  you  Prof.  H.  H. 
Dean  who  will  now  speak  to  you: 
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"  THE  CHEESE  INDUSTRY  OF  CANADA  AND  HOW  IT 
ATTAINED  ITS  PRESENT  POSITION." 

H.  H.  Dean,  B.  S.  A..  Guelph,  Canada, 
Professor  of  Dairy  Husbandry. 

Mr.  PrtsMent,  Ladies  and  Genttemen: 

There  was  a  time  when  Catiadiatis  used  to  tremble  every 
time  the  American  Eagle  screamed.  We  do  so  no  longer.  We 
have  come  to  regard  yon  as  friends.  I  have  come  to  pay  you 
a  friendly  visit,  and  I  trust  our  visit  and  talk  tt^ether  to-day 
shall  be  one  of  mutual  profit.  Our  exports  in  butter  are  some 
four  or  five  millions  of  doIlaiS  per  year,  while  our  exports  of 
cheese  run  from  seventeen  to  eighteen  millions  of  dollars  per 
year.  So  yoa  see  we  are  very  much  interested  in  cheese  mak- 
ing, while  I  judge  from  the  remarks  here  today  your  interests 
in  dairying  are  more  along  the  lines  of  butter  making. 

The  cheese  industry  of  Canada  is  the  result  of  naturally- 
favorable  conditions,  and  is  a  reflection  of  the  tastes  and  apti- 
tudes of  the  Canadian  people. 

The  Province  of  Ontario,  from  which  I  come,  is  surrounded 
by  the  great  lakes  ;  and  we  have  inland  rivers  supplying  the 
moisture  which  is  necessary  for  skillful  making.  The  Prov- 
ince of  Quebec  and  the  maritime  provinces  too  are  largely 
engaged  in  cheese  making. 

Our  people  are  descended  from  the  best  cheese  makers  of 
the  old  country^^otch,  English,  German,  Dutch  and  French 
— a  great  many  of  whom  brought  with  them  this  natural  taste 
for  cheese  making.  As  a  consequence,  our  people  have  de- 
veloped cheese  making  to  a  very  large  extent  indeed.  The 
cheese  industry  in  Canada  is  of  recent  growth.  The  first 
cheese  factory  in  the  Province  of  Ontario  was  built  in  1864, 
and  the  industry  has  spread  until  now  it  covers  the  whole  of 
the  Dominion  of  Canada. 

People  have  an  idea  that  Canada  is  a  little  frozen  up  place, 
noted  only  for  its  cheese-makers  and  icicles.  You  will  per- 
haps be  surprised  when  I  tell  yon  that  our  country  is  larger  in 
extent  than  the  United  States,  although  we  have  not  its  pop- 
ulation. But  that  is  growing,  and  the  time  may  come  when 
we  shall  have  as  large  a  population  as  yon  have,  and  then, 
perhaps,  will  come  the  time  when  private  dairying  will  have 
reached  that  point  which  it  has  reached  in  this  state. 
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Your  many  manufacturing  towns  make  a  market  for  your 
private  dairy  which  we  have  not  got  in  Canada.  Our  market 
we  most  often  find  out  of  our  own  country  ;  therefore  we  find 
it  pays  us  best  to  manufacture  cheese,  although  our  butter  in- 
dustry is  growing  rapidly.  At  the  present  time  cheese  is 
worth  twelve  cents  per  pound,  ami  with  us,  with  cheese  at  ten 
to  twelve  cents  per  pound,  the  cheese  factories  can  pay  their 
patrons  more  than  the  creameries  can ;  hence  our  creameries 
during  the  past  season  have  had  a  hard  struggle  in  keeping 
up  the  supply  of  milk  in  competition  with  the  cheese  factories. 

Perhaps  it  would  not  be  out  of  place  for  me  to  make  a  compar- 
ison between  the  exports  of  cheese  from  Canada  and  the 
United  States.  I  am  aware  we  have  a  proverb  about  compar- 
ison, but  you  will  pardon  me  if  I  do  make  one.  In  1870  the 
United  States  exported  sixtymillions  pounds  of  cheese;  Canada 
but  six  millions.  In  188*1  the  United  States  exported  one  hun- 
dred and  twenty-seven  and  one-half  millions  of  pounds,  Can- 
ada forty  millions.  In  IS'JO  the  United  States  exported  ninety- 
iive  millions  of  pounds  while  Canada  exported  ninety-four 
millions,  practically  the  same  from  each  source.  In  1895  the 
ex]Torts  of  cheese  from  the  United  States  had  dropped  to  sixty 
and  one-half  millions  of  pounds,  while  Canada  exported  one 
hundred  and  forty-six  millions  of  pounds  of  cheese.  In  1898 
the  United  States  exported  but  f()rty-six  millions  of  pounds  of 
cheese,  dropping  from  one  hundred  and  twenty-seven  and  one- 
half  millions  in  1880  to  forty-six  milions  of  pounds  in  1898. 
Our  exports  for  1898  were  one  hundred  and  fifty  millions  of 
pounds,  and  for  1899  they  will  be  larger  still;  and  too  the 
prices  being  much  higher  in  1899  than  in  1898,  our  people  re- 
ceived in  the  neighborhood  of  S18,000,000. 

I  hope  you  will  not  think  I  am  vairi  in  making  these  com- 
parisons. I  wish  to  draw  your  attention  to  the  fact  that  since 
1870  the  exports  of  cheese  from  the  United  States  have  been 
gradually  decreasing  and  the  exports  from  Canada  gradually 
increasing,  and  the  question  arises,  why  is  this  thusly?  You 
can,  for  yourselves,  answer  this  better  than  I  can.  Looking 
at  it  as  a  neighbor  I  would  say  there  are  two  main  reasons 
why  your  exports  have  dropped  off.  You  have  had  a  rapidly 
increasing  demand  at  home  which  has  consumed  your  manu- 
factured cheese  to  a  large  extent.  But  the  main  reason  your 
exports  have  dropped  off  is  that  you  have  been  making  two 
classes  of  inferior  cheese.  I  cannot  say  whether  this  is  true 
of  Vermont  or  not,  but  it  is  true  of  the  United  States.  You 
have  made  two  classes  of  cheese  which  has  injured  your  repu- 
tation in  the  British  markets.  You  make  a  skimmed  milk 
cheese  and  a  filled  cheese.  The  Englishman  is  particular 
what  he  eats,  and  if  he  gets  the  idea  that  the  food  products 
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supplied  to  him  are  not  what  they  are  represented  to  be,  he 
will  look  for  his  goods  in  some  other  direction.  What  has 
been  to  your  disadvantage  has  been  to  our  advantage.  Our 
government  has  passed  laws  forbidding  the  manufacture  or 
sale  of  skim  or  filled  cheese  and  we  know  nothing  about  those 
articles  except  what  we  learn  from  the  papers.  We  are  willing 
you  should  manufacture  here  all  the  skim  or  filled  cheese. 

Our  factories  have  gained  in  number  until  we  have  some- 
where in  the  neighborhood  of  three  thousand  cheese  factories. 
I  would  they  were  smaller  in  number  because  it  is  a  disadvan- 
tage to  have  too  many  small  factories.  I  would  much  prefer 
that  we  had  fewer  factories,  larger,  better  equipped  and  bet- 
ter manned;  and  in  our  best  cheese  sections,  where  the  finest 
quality  is  produced  at  the  lowest  cost,  we  have  the  largest  fac- 
tories with  the  latest  and  best  machinery.  The  smaller  the 
factorv,  the  poorer  the  equipment,  the  greater  likelihood  that 
there  is  a  poor  cheese  maker  in  charge,  and  that  the  quality  of 
the  product  will  deteriorate. 

A  very  important  factor  in  the  development  of  the  cheese 
industry  in  Canada  has  been  the^vorkwhich  has  been  done  by 
our  dairy  associations.  We  have  in  my  own  province  two 
associatirtns.  The  Western  Butter  and  Cheese  Association, 
and  the  Eastern  Butter  and  Cheese  Association;  and  our 
cheese  and  butter  makers  have  also  formed  an  association. 
The  Province  of  Quebec  and  the  other  Proa-inces  also  have 
similar  associations.  These  associations  have  sent  out  in- 
spectors or  instructors  to  the  factories  and  given  the  makers 
in  charge  the  latest  and  best  information,  in  order  that  all 
makers  should  adopt  as  nearly  as  possible  uniform  meth- 
ods. In  working  up  export  trade  for  food  articles,  one  of  the 
most  important  points  is  to  have  the  goods  uniform;  and 
while  every  maker  has  differences  in  detail,  the  object  of  the 
associations  which  are  at  work  to  better  the  cheese  industry 
has  been  uniformity,  and  that  can  only  be  obtained  by  having 
the  makers  attend  dairy  schools  or  receive  instructions  from 
competent  men  at  the  factories.  We  have  found  the  fac- 
tory inspector  and  instructor's  system  one  of  the  most  im- 
portant factors  promoting  this  uniformity.  There  is  a  little 
rivalry  between  the  different  parts  of  Canada,  but  the  thing 
we  have  aimed  at  has  been  to  make  Canadian  cheese  of  uni- 
formly good  quality.  These  instructors  have  other  work.  We 
have  a  few  dishonest  people  in  Canada  and  I  would  judge,  by  a 
few  remarks  dropped  here,  there  has  been  some  suspicion  as  to 
the  correctness  of  tests  in  Vermont.  Some  Canadians  milk 
the  pump,  as  well  as  the  cow,  or  skim  the  milk  to  some  extent, 
thus  getting  an  unfair  advantage  over  honest  patrons.  A 
part  of  the  inspector's  work  is  to  examine  the  milk  at  the  fac- 
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tories  and  if  below  normal  th«y  prosecute  the  owners.  I  hope 
the  day  will  come  when  all  the  milk  will  be  paid  for  accord- 
ing to  its  cheese  producing  value,  instead  of  according:  t* 
the  weight  delivered. 

We  have  three  systems  in  Canada  of  dividing  the  proceeds 
among  the  cheese  factory  patrons.  First  the  pooling  system, 
dividing  money  according  to  weights  of  milk  delivered;  sec- 
ond, according  to  the  weight  of  fat  delivered;  third,  accoM- 
mg  to  the  per  cent,  of  fat  plus  two,  the  added  two  represent- 
ing the  caseine  or  cheese  producing  constituent  of  the  inilk. 
The  larger  proportion  of  our  factories,  however,  still  divide 
the  money  according  to  the  weight  of  the  milk  delivered. 

I  have  little  or  no  sympathy  with  the  majority  of  patrons 
who  complain  that  some  patrons  will  water  the  milk,  becatlse 
the  former  have  it  in  their  power  to  enforce  the  adoption  of 
a  system  which  will  be  practically  just  to  all  concerned,  the 
system  of  testing  and  dividing  according  to  the  test.  This 
method  of  payment  is  very  slowly  graining  ground,  however, 
as  all  these  things  take  time;  and  I  have  no  doubt  sometime 
in  the  future  the  milk  will  all  be  tested  which  goes  to  the  fac- 
tory, and  the  proceeds  divided  upon  some  correct  and  just 
basis. 

While  we  have  not  adopted  any  systems  of  direct  bonusesi 
the  governments  encourage  the  cheese  industry  in  every  way 
possible.  We  have  been  able  to  do  this  by  spreading  infor- 
mation among  the  people  and  by  helping  secure  the  market. 
The  passage  of  the  McKinley  bill  a  few  years  ago  has  re- 
dounded to  our  advantage.  Many  of  our  people  thought  the 
-  American  market  lost  to  us;  but  instead  of  harming  us  it  was, 
in  very  many  cases  beneficial  to  us,  because  our  people  went 
to  the  old  country  and  worked  up  the  markets  there.  Out 
government  provided  transportation,  until  at  the  present  time 
we  have  a  market  which  for  the  whole  of  Canada  is  more  val- 
uable than  that  of  the  United  States  could  have  been.  We  are 
always  willing  to  go  in  for  reciprocity  with  you,  but  I  would 
like  to  remove  the  impression  that  we  are  willing  to  do  any- 
thing to  get  the  American  market.  We  are  not.  We  can  find 
a  market  in  the  old  country  for  our  cheese  which  will  no 
doubt  be  more  profitable  than  the  American  market.  The 
kind  of  cheese  we  are  making  at  the  present  time  is  madfe 
especially  to  suit  the  British  market. 

To  come  down  more  to  the  details  of  the  cheese  industry  in 
Canada.  The  patron  of  the  cheese  factory  is  rather  a  peciuiar 
individual.  Sometimes  he  takes  a  great  deal  of  interest  in  the 
cows,  in  feeding  and  the  care  of  the  milk;  but  in  uiany  c&ses 
he  does  not  take  the  interest  which  he  should  in  view  of  the 
fact  that  the  raw  material  coming  from  the  farm  is  the  most 
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important  factor  in  building  up  the  cheese,  industry.  Our 
patrons  are  gradually  taking'  more  interest  in  the  care  of  the 
milk  and  of  the  dairy  cow.  but  too  many  are  still  indifferent: 
and  our  makers  complain  that  it  rs  impossible  for  them  to 
make  a  fine  quality  of  cheese  out  of  the  mlik  they  are  receiv- 
ing. All  makers  have  been  working  to  educate  their  patrons 
in  this  line  for  the  past  few  years,  and  the  quality  of  milk  fur- 
nished to  the  cheese  factory  is  improving  slowly. 

The  short  horned  or  Durham  grade  cow  is  the  one  most  fre- 
quently met  in  Canada.  More  Ayrshires  are  found  in  the  east- 
ern part  of  the  Province  of  Ontario  than  any  other  grade, 
largely  for  the  reason  that  Ayrshire  milk  is  especially  suited  for 
the  manufacture  of  cheese,  because  of  the  smaller  size  of  the 
fat  globules  which  are  more  easily  mixed  up  with  the  milk  and 
do  not  separate  readily  on  standing  for  a  short  time.  For 
cheese  making  the  butter  fat  should  be  thoroughly  distributed 
throughout  the  milk.  Scotland,  the  home  of  the  Ayrshire, 
makes  the  finest  cheese  in  the  world.  I  think  you  have  the 
Scotch  in  this  section  of  the  country  for  in  some  of  the  ques- 
tions asked  I  have  heard  the  Scottish  acccent.  The  Scotchman 
wherever  you  find  him  always  makes  a  good  dairyman,  and 
in  the  very  best  Canadian  dairy  and  cheese  sections  we  find 
the  Scotch  tjationality  predominant.  We  have  nearly  all  the 
other  breeds,  but  the  Short-horn  or  Durhams  predominate. 
Holsteins  are  being  introduced  to  a  large  extent,  but  the  Jersey 
cows  have  not  obtained  the  foothold  in  Canada  which  they 
have  in  the  United  States. 

I  was  very  much  interested  in  the  discussion  a  few  minutes 
ago  as  to  the  money  returns  from  cows  in  the  State  of  Ver- 
mont. I  presume  that  the  returns  to  the  patrons  of  the  cheese 
factories  in  Canada  will  run  from  about  S15  to  S50  per  cow,  and 
that  the  average  would  be  S25  to  S30  per  cow.  The  returns  from 
a  cow  depend  largely  upon  the  cow  and  the  care  and  food  she 
receives.  During  the  past  season  id  Western  Ontario  we  had 
a  very  dry  season  and  as  a  consequence  patrons  who  had  pro- 
vided no  green  food  for  dry  weather  found  their  receipts  low 
although  prices  were  high.  But  thoae  patrons  who  took  care 
to  provide  green  crops  and  fed  meal  and  com  silage  to  their 
cows  during  the  summer  time,  got  renumerative  returns. 

In  Canada  we  mix  two  bushels  of  oats  with  one  of  peas  and 
sow  from  two  to  two  and  one-half  bushels  per  acre  with  an  or- 
dinary grain  drill  for  a  soiling  crop.  This  past  season  we 
have  feed  corn  silage  in  connection  with  our  other  foods  dur- 
ing the  summer  and  think  it  an  excellent  food.  Some  of  our 
most  prominent  dairymen  at  the  present  time,  are  advocating 
summer  silage  only  as  a  pasture  adjunct,  but  in  many  seasons 
in  fact,  in  the  majority  of  seasons  it  pays  to  have  the  green 
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crops  and  also  some  meal.  We  can  get  bran  for  from  $8  to  $14 
per  ton.  We  thinb  bran  makes  one  of  the  best  foods  for  the 
production  of  milk.  It  is  the  cheapest  food  we  can  buy.  We 
buy  all  our  food  in  the  dairy  department  of  the  college  and 
we  find  bran  very  economical  both  in  summer  and  winter  for 
milk  production. 

It  IS  not  only  important  that  the  cow  should  be  well  fed 
and  well  cared  for,  and  the  milk  properly  cared  for,  but  in 
the  manufacture  of  cheese  it  is  also  necessary  that  the  milk 
shall  be  delivered  at  our  cheese  factories  as  promptly  as  possi- 
ble after  being  milked,  and  it  should  be  protected  from  the 
sun  and  dust  and  those  things  which  detract  from  its  quality. 
In  some  sections  where  the  milk  is  hauled  a  long  distance  it  is 
a  difficult  matter  to  deliver'tt  at  the  factory  in  good  condition. 
Patrons  living  within  three  miles  of  the  factory  have  an  ad- 
vantage in  getting  the  milk  to  the  factory  early  and  of  good 
quality. 

It  is  important  to  have  a  first  class  cheese  maker.  Our  dairy 
sections  are  developing  a  class  of  men  who  are  able  to  turn 
out  a  fine  quality  of  cheese.  Last  year  Dr.  Dillon,  one  of  the 
foremost  cheese  makers  of  Canada,  addressed  you  on  the  de- 
tails of  cheese  manufacture,  and  on  that  account  I  shall  not 
touch  upon  that  phase  of  the  subject. 

As  to  the  curing  of  the  cheese:  It  was  thought  at  one  time 
that  when  cheese  was  made  and  put  into  the  curing  room  all 
was  done  that  was  necessary.  We  now  know  that  the  cheese 
when  it  goes  into  the  curing  room  is  only  half  made.  In  1898 
our  customers  were  asking  for  a  cool,  mild  flavored  cheese. 
The  past  season  we  have  not  heard  so  much  of  that.  It  is  re- 
ported that  some  of  our  factories  have  been  taking  the  cheese 
out  of  the  hoops  on  Saturday  and  shipping  them  out  on  Mon- 
day.    This  is  a  great  mistake. 

Our  people  are  trying  to  overcome  the  disadvantage  of  cur- 
ing cheese  at  a  high  temperature.  At  most  of  our  factories 
there  are  put  on  an  ordinary  room,  two  ply  of  building  paper, 
then  two  inch  strips,  building  paper  inside  of  that,  lining  finally 
the  whole  inside  with  matched  boards,  the  whole  costmg  per- 
haps in  the  neighborhood  of  $100.  We  also  recommend  the 
use  of  double  windows  and  double  doors.  To  get  light  with- 
out heat  we  are  using  over  the  windows  a  paint  of  white  lead 
and  linseed  oil  which  makes  the  room  light  and  keeps  it  from 
getting  warm.  In  a  number  of  our  factories  are  ice  boxes 
about  three  or  four  feet  square  raised  about  a  foot  from  the 
floor,  with  a  galvanized  tin  underneath  to  catch  the  drippings. 
A  number  of  factories  which  have  adopted  this  plan  of  cooling 
have  found  that  thev  can  keep  the  temperature  from  rising 
above  70  degrees.     When  the  temperature  rises  above  70  or  80 
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degrees  the  butter  fat  becomes  disassociated  from  the  caseine, 
runs  through  the  bandagfe  and  on  to  the  floor,  thus  wasting: 
food  material.  This  loss  of  fat  moreover  injures  the  texture 
of  the  cheese.  I  am  not  able  to  explain  fully  whj  curing  the 
cheese  at  a  high  temperature  causes  a  mealy  cheese  wliich 
nobody  likes. 

The  following  method  known  as  the  sub-earth  duct  of  con- 
trolling temperature  is  also  largely  used.  A  trench  is  dug 
about  six  to  eight  feet  deep  from  150  to  200  feet  long,  and 
about  six  rows  of  ordinary  drain  tile  six  inches  in  diameter  are. 
put  into  the  bottom  of  the  drain.  At  the  further  end  of  the 
arain  is  a  tall  pipe.  The  air  plays  in  through  the  pipe  and 
through  the  drain  tile  and  becomes  cool.  In  our  own  curing 
room  we  seldom  find  the  air  rising  above  sixty-five  degrees, 'or 
coming  into  the  room  at  a  temperature  above  sixty  degrees. 
Other  methods  have  been  adopted.  In  one  of  our  factories  a 
row  of  pipe  has  been  put  around  the  room  and  cold  spring  wa- 
ter run  through  it.  Factories  having  a  large  supply  of  cold 
water  might  find  this  an  economical  methwi  of  cooling  the 
curing  room.  One  of  our  boys  bought  a  Westinghouse  air 
compressor  and  controls  the  temperature  of  his  curing  room 
by  compressed  air.  Another  factoryman  expects  to  use  a  fan 
next  year  and  those  who  have  used  it  for  other  purposes 
think  that  it  is  going  to  be  the  best  method.  Thus  we  have 
a  variety  of  systems  for  keeping  the  air  cool.  It  is  important 
to  keep  the  temperature  between  60  and  65  degrees  in  the 
curing  room. 

In  the  fall  and  spring  the  curing  room  gets  too  cool  without 
artificial  heat,  and  the  cheese  may  develop  a  bitter  flavor,  but 
if  it  is  kept  long  enough  this  will  pass  away.  Some  factories 
use  a  stove  surrounded  by  a  sheet  of  galvanized  iron,  others 
a  furnace  resembling  an  ordinary  house  furnace  except  that  it 
has  no  pipes  for  distributing  the  heat.  It  is  surrounded  by  an 
iron  jacket  placed  about  sis  inches  from  the  floor  and  the  air 
as  it  becomes  heated  rises  and  the  cold  air  is  drawn  from  dif- 
ferent parts  of  the  room  under  the  jacket.  Those  who  are 
using  the  furnaces  like  them  very  much  indeed.  We  use 
steam  heat  in  our  curing  room. 

1  have  dwelt  at  some  length  upon  this  question  of  curing 
cheese  because  it  is  a  very  important  point  in  making  good 
cheese  and  one  of  the  most  complicated  problems  in  cheese 
making.  Our  results  indicate  that  by  curing  at  from  60  to  65 
degrees  we  get  more  cured  cheese  from  one  hundred  pounds  of 
cheese  put  into  the  curing  room,  a  better  flavor  and  texture, 
and  one  that  suits  better  the  English  customer. 

I  wish  in  conclusion  to  speak  of  true  cooperation.  We  have 
in  Canada  a  form  of  cooperation  but  not  true  cooperation. 
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Your  cheese  factories  are  called  cooperative  factories,  so  are 
ours,  but  they  are  not  true  cooperative  factories.  I  claim  that 
there  should  be  uniformity  of  effort  from  all  classes.  If  we 
divide  the  classes  into  the  producer  of  milk,  the  manufacturer 
of  milk,  and  the  distributors  of  the  finished  product,  we  shall 
find  that  each  of  these  is  trying  to  get  all  he  can  out  of  it, 
and  is  quite  willing  to  allow  the  other  fellows  to  take  what  is 
left.  I  hold  this  is  not  true  cooperation.  We  shall  never  rise 
to  the  highest  estate  until  these  three  classes  work  together, 
instead  of  everyone  trying  to  get  what  they  can  out  of  the 
business  regardless  of  the  rights  of  others.  As  it  is  at  pres- 
ent the  producer  of  milk  is  chiefly  interested  in  getting  his 
milk  taken  into  the  factory  and  that  is  about  as  far  as  he  is 
interested,  if  he  gets  his  money.  The  manufacturer  is  trying 
to  get  all  he  can  get  out  of  it,  and  when  he  gets  his  goods 
sold  to  the  buyer  that  is  all  he  cares,  and  the  buyer  is  trying 
to  get  all  he  can  out  of  it;  and  as  a  consequence  the  patrons 
in  many  cases  do  not  receive  the  just  proportion  of  the  final 
sale  of  the  goods. 

The  patrons  do  not  work  together;  they  have  not  the  same 
organization,  the  same  business  training  as  the  other  classes; 
and  they  come  out,  in  many  cases,  at  the  little  end  of  the 
horn.  Now  when  we  have  these  three  classes  working  to- 
gether we  shall  have  true  cooperation.  I  hold  we  must  have 
the  manufacturer  taking  more  interest  in  the  patrons,  the  pat- 
rons taking  more  interest  in  the  manufacturer  of  his  goods, 
and  the  railroad  and  steamship  companies  doing  their  share, 
before  we  can  do  the  very  best  for  the  improvement  of  the 
dairy  industry.  Unless  the  producer  of  the  milk  finds  it  is 
profitable  for  him  he  will  not  try  to  assist.  He  is  the  founda- 
tion of  the  industry,  and  in  building  it  is  very  important  to 
have  a  good  foundation.  I  believe  we  cannot  pay  too  much 
attention  to  the  foundation  in  cheese  making,  in  butter  mak- 
ing, or  in  any  other  business. 

President  Pierce.  After  listening  to  this  very  interesting 
address  we  can  fully  enter  into  the  discussion  which  should 
follow, 

Mr.  Stafford.  Do  you  have  a  private  manufacture  of 
cheese? 

Prof.  Dean.  To  a  very  small  extent  indeed.  Our  cheese  is 
practically  all  made  in  factories  on  the  cooperative  plan. 

President  Pierce.  Which  produces  the  highest  class  of 
goods?  ■ 

Prof.  Dean.  For  export  trade,  the  factory  or  cooperative 
plan. 

A.  P.  McKinstry.      When  our  Canadian  neighbors  went  to 
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the  World's  Fair  in  1893  with  two  carloads  of  dairy  products, 
a  small  per  cent,  of  it  was  butter  and  a  large  per  cent,  was 
cheese.  One  carload  consisted  of  a  deep  silo  on  trucks  which 
contained  a  cheese,  and  the  Agricultural  Department  had  to 
re-floor  the  Agricultural  Building  to  get  it  in.  The  cheese 
made  in  the  Canadian  factories  rather  took  our  men  by  sur- 
prise and  our  cheese  makers  were  put  on  their  mettle.  If  I 
remember  right  your  cheese  makers  took  away  their  share  of 
the  prizes  but  as  this  gentleman  says  in  their  butter  product 
they  were  not  so  fortunate  and  it  did  not  receive  quite  so  many 
prizes.  In  my  state,  in  the  western  part  of  Minnesota,  we  do 
not  make  export  cheese.  They  are  making  the  soft  cheese 
and  it  gets  readily  into  consumption.  I  do  not  think  the  ex- 
port cheese  there  would  find  a  ready  sale  at  the  prices  re- 
ceived.    We  like  to  turn  our  money' of tener. 

Member — Are  your  cheese  factories  run  summer  and  winter 
alike? 

Prof.  Dean.  We  make  practically  no  cheese  in  the  winter 
time  although  this  winter  some  of  our  factories  have  been 
running  until  the  first  of  January.  We  strongly  recommend 
that  cheese  be  made  for  only  about  six  months  in  the  year 
that  our  best  factories  are  putting  in  butter  making  machin- 
ery and  are  manufacturing  butter  during  the  balance  of  the 
year. 

Member — Have  you  observed  any  tendency  on  the  part  of 
the  cooperative  institutions  to  change  over  to  proprietory 
factories. 

'  Prof.  Dean,  Yes,  a  great  many  of  our  joint-stock  company 
manufacturies  are  selling  out  to  individuals.  But  where  a 
joint-stock  company  is  properly  managed  it  is  as  successful 
and  renumerative  to  the  patron  as  is  any  form. 

Member — How  do  you  use  summer  silage? 

Prof,  Dean.  Where  we  are  milking  twenty-five  cows  we  aim 
to  have  about  four  or  five  feet  of  square  surface  per  cow,  de- 
pending upon  what  proportion  of  the  summer  feed  you  would 
use  in  the  form  of  silage. 

Gov,  Hoard.  A  word  on  the  question  of  summer  silos. 
About  forty  of  our  patrons  have  summer  silos;  it  is  guite  a 
recent  thing.  These  men  have  seen  practically  no  shrinkage 
in  their  milk  this  summer;  and  we  all  know  that  when  cows 
have  dropped  there  is  no  gettiijg  them  back,  no  matter  how 
high  the  price  may  be  afterwards.  I  shall  build  next  summer, 
two  silos,  a  summer  silo  and  a  winter  one.  The  summer  silo 
will  be  constructed  narrow.  When  you  uncover  the  top  of  the 
silo  in  winter  you  have  the  cold  weather  to  prevent  the  sour- 
ing of  the  ensilage  while  in  summer  the  hot  weather  promotes 
souring,  therefore  build  narrow.     I  shall  figure  five  tons  per 
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COW  from  the  winter  silo  and  one  ton  per  cow  from  the  sum- 
mer silo, 

Mr.  Smith.  I  want  to  say  a  word  about  summer  silos.  We 
have  about  forty  cows  and  a  forty-acre  pasture  and  have  to 
depend  quite  largely  upon  some  other  form  of  feed.  Formerly 
we  made  large  use  of  oats  and  peas,  but  for  the  last  three  sea- 
sons we  have  ensilage  left  so  we  could  feed  our  cows  almost 
entirely  from  that  during  the  summer  season.  From  about 
the  first  of  July  on  through  they  would  eat  two  good  feeds  of 
ensilage  a  day.  Viewed  from  the  standpoint  of  economy  and 
convenience,  we  believe  our  cows  do  better  fed  on  the  summer 
ensilage  than  they  ever  did  on  any  other  food  we  have  given 
them. 

Question.     What  is  your  average  production  this  year? 

Mr.  Smith.  We  have  about  forty  cows  and  heifers  and 
have  sent  to  market  14,206  pounds,  some  350  pounds  oer  cow. 

Mr.  Stafford.  I  would  ask  Gov.  Hoard  his  plan  of  build- 
ing silos. 

Gov.  Hoard,  There  are  many  plans  and  every  man  plans 
his  barns  and  silos  according  to  the  lay  of  his  land.  I  shall 
build  a  new  set  of  barns  on  a  farm  I  bought  in  August;  they 
will  be  in  the  shape  of  a  bam  and  an  ell;  one  barn  will  be 
eighty  feet  long  and  forty  feet  wide  and  the  other  will  be 
forty-six  feet  long  and  forty  feet  wide.  The  silo  will  be  op 
the  outside  in  the  form  of  a  half  circle  opening  into  the  bam, 
at  the  head  of  one  of  the  feed  stables.  There  will  be  two  of 
them,  one  will  be  a  larger  half  circle  that  is  up  against  the 
wall  of  the  bam,  and  the  other  will  be  smaller,  I  aim  to  get 
as  high  a  silo  as  I  possibly  can,  in  order  that  I  may  get  a 
more  thorough  settling.  We  make  the  summer  silo  smaller  so 
that  we  will  uncover  less  and  go  deeper.  These  silos  will  be 
built  more  expensively  than  most  men  will.  It  is  no  pleasure 
for  me  to  build  two  in  my  short  life.  We  get  little  frost  be- 
cause of  the  height  of  the  silo,  and  moreover  if  it  does  freeze 
it  does  not  hurt  it.  You  throw  it  into  the  barn  and  if  its  tem- 
perature is  not  below  fifty  degrees,  even  if  the  ensilage  comes 
m  frosted  it  will  not  bft  but  a  little  while  before  it  will  thaw 
out.  I  never  have  known  it  to  freeze  to  a  depth  exceeding 
three  or  four  inches  and  in  a  great  many  instances  I  have 
known  it  not  to  freeze  at  all. 

Question.  What  kind  of  lumber  are  you  going  to  use  in 
the  construction  of   your  silo? 

Gov.  Hoard.  Cypress.  It  will  cost  me  a  third  more  but 
stands  fermentation  the  best  of  any  wood  I  know. 

Question.  What  is  Wisconsin  temperature  at  this  time  of 
year? 

Gov.  Hoard.     Last  winter  it  went  forty  degrees  l)elow  zero. 
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Member — Would  it  be  practicable  to  feed  from  the  small  silo 
though  September  and  October  and  then  leave  it  and  begin 
the  next  summer  again. 

Gov.  Hoard.  Do  you  mean  whether  it  would  keep  over?  I 
have  seen  it  where  it  had  remained  in  the  silo  five  years  and 
come  out  perfectly  good.  Ensilage  is  really  nothing  but  can- 
ned com  fodder  and  you  know  canned  goods  will  keep  indefi- 
nately.  The  men  who  are  worrying  most  about  the  silo  are 
the  men  who  do  not  have  them. 

Mr.  Gray  of  Ashfield,  Mass.  We  have  two  silos  twelve 
feet  in  diameter  and  about  thirty-six  feet  deep,  the  staves  are 
hemlock,  six  inches  wide.  We  have  used  it  about  four  years 
and  our  ensilage  keeps  perfectly. 

Question.     Was  the  lumber  kiln  dried? 

Mr.  Gray.  No  sir,  when  we  built  the  second  silo  the  stock 
was  so  green  the  moisture  would  ooze  out  when  we  drove  the 
nails  in. 


^dbyGoogle 


THIRTIETH  ANNUAL  REPORT  OF  THE 


Afternoon  Session. 

President.  In  the  absence  of  Gov.  Hoard  we  will  take  up 
the  last  subject  on  the  programme  first. 

"BREEDING,  CARE  AND  MANAGEMENT  OF  DAIRY 
STOCK,  ETC." 

George  Aiteen,  Woodstock. 

There  are  at  least  ten  recognized  breeds  of  dairy  cattle  in 
this  country,  and  all  of  them  more  or  less  valuable  in  some 
branch  of  dairying ;  but  I  am  sure  that  you  will  all  agree  with 
me,  when  I  say  that  the  Jersey  as  a  breed  stands  preeminent 
among  them  as  an  economical  producer  of  first  class  butter, 
and  as  this  kind  of  butter  is  the  "sin  qua  non"  of  the  Ver- 
mont dairyman,  it  is  absolutely  necessary  to  learn  all  we  can 
about  breeding  the  cow  which  produces  it. 

In  the  first  place,  how  came  this  particular  breed  by  .their 
inherent  quality  of  producing  rich  milk?  Simply  by  the  force 
of  circumstances.  The  inhabitants  of  the  Channel  Islands 
finding  no  sale  for  their  surplus  milk  at  home,  made  it  into 
butter  for  shipment  to  foreign  markets,  as  this  trade  devel- 
oped, it  naturally  followed  that  the  individual  cows  giving 
the  most  butter  came  to  be  the  most  valuable  and,  their  pro- 
geny more  sought  after,  this,  in  connection  with  the  circum- 
scribed area  of  the  Island,  and  the  making  of  a  law  as  early 
as  1779  rigidly  prohibiting,  under  heavy  penalties,  the  land- 
ing upon  the  Island  of  any  live  animal  of  the  bovine  race,  has 
given  us  the  Jersey  cow  of  today.  The  oldest  breed  of  im- 
proved cattle  we  have  any  knowledge  of.  With  this  grand 
foundation,  it  would  seem  an  easy  matter  to  continue  this  im- 
provement of  the  breed  along  the  same  lines,  but,  while  we  in 
this  country  are  raising  Jerseys  giving,  in  some  instances 
nearly  double  the  amount  of  the  Island  bred  cows,  I  am  afraid 
,  we  are  losing  sight  of  the  most  valuable  characteristic  of  the 
breed,  which  is  economy. 

We  have  succeeded  (so  the  records  tell  us)  in  getting  a  cow 
to  eat  fifty  pounds  a  day  for  a  week,  of  the  most  nitrogenous 
grains,  besides  a  quantity  of  beets,  cabbages  and  apples,  and 
giving  (thirty-Mx  pounds  of  butter),  this  is  interesting   as 
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showing  what  a  cow  can  be  made  to  do,  but  it  is  not  economy. 

The  growing  tendency  is  to  produce  a  cow  of  larger  and 
coarser  frame,  such  a  cow  may  give  more  milk  and  butter  than 
a  medium  sized  cow  of  fine  bone,  but  my  experience  has  been 
that  she  will  not  do  it  so  profitably. 

In  the  first  place,  she  will  require  more  food  to  keep  up  her 
larger  frame,  second,  she  will  not  assimilate  her  food  so  well, 
in  other  words  she  will  be  a  bard  keeper. 

There  is  one  dairy  breed  in  this  country  which  has  that 
fault  very  largely  developed,  and  it  was  the  rock  they  struck 
on  while  preparing  for  the  "Battle  of  the  Breeds"  at  the  Co- 
lumbian Exposition,  when  the  committee  insisted  on  the  cost 
of  the  food  being  taken  into  account,  the  owners  of  this  par- 
ticular breed  very  wisely  withdrew,  knowing  full  well  they 
would  have  no  chance  against  the  economical  little  Jersey. 

I  am  often  asked  what  I  consider  the  best  type  of  a  dairy 
cow  that  is,  a  cow  that  will  turn  the  rough  fodder  of  the  farm 
into  milk  with  the  least  possible  waste  and  also  produce  the 
most  milk  per  acre  from  our  hill  pastures,  and  I  unhesitatingly 
affirm  that  it  is  the  Ayrshire  type.  A  number  of  years  ago  I 
tried  an  experiment  with  three  each  of  the  best  specimens  of 
five  dairy  breeds,  as  to  their  capacity  to  earn  their  living, 
they  were  turned  into  a  large  pasture  where  feed  was  rather 
short,  with  the  result  that  the  three  Ayrshires  kept  up  their 
milk  flow  and  also  their  weight,  the  Jerseys  kept  up  their  flow 
of  milk,  but  lost  slightly  in  weight,  the  other  breeds  all  drop- 
ped in  their  milk,  some  of  them  going  almost  dry  and  they  all 
lost  in  weight,  in  fact  one  of  the  breeds  might  have  starved 
to  death  if  the  experiment  had  been  continued  longer. 

The  success  of  the  Ayrshire  I  attribute  largely  to  her  strong 
vitality,  coupled  with  her  perfect  form,  "she  is  built  for  busi- 
ness" and  if  I  could  only  graft  the  inherent  rich  milking  <^ual- 
ity  of  the  Jersey  into  the  businesslike  body  of  the  Ayrshire  I 
would  have  a  nearly  perfect  cow. 

This  we  cannot  do  without  running  the  risk  of  losing  the 
best  characteristics  of  one  or  both  breeds. 

As  all  of  our  different  breeds  are  probably  descended  from 
a  common  ancestor,  in  mixing  them  we  are  liable  to  be  con- 
fronted with  Atavism,  one  of  the  main  things  breeders  have 
to  contend  against. 

But  although  we  cannot  reach  the  desired  goal  by  the  short 
cut  of  crossing  the  breeds,  there  is  no  reason  why  we  cannot 
breed  the  Ayrshire  form  on  to  the  Jersey,  it  may  take  time, 
but  we  know  that  it  is  comparatively  easy  to  change  the  out- 
ward form  of  our  domestic  animals,  as  an  example  of  what  is 
being  done  in  that  line,  I  have  here  two  cows  which  you  can 
compare  with  the  typical  Jersey  of  twenty  years  ago,  and  here 
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let  me  say,  that  the  champion  of  all  breeds  at  the  World's 
Fair  test  was  very  largely  of  the  type  I  have  tried  to  describe, 
had  she  had  upright  horns  she  might  have  passed  for  an 
Ayrshire. 

One  of  the  cows  whose  photograph  you  see  here,  won  the 
first  prize  as  a  three  year  old  at  the  World's  Fair  and  al- 
though she  was  by  far  the  youngest  cow  in  the  ninety  day 
test  she  stood  number  twenty-nine  among  the  seventy-five 
cows  in  the  test,  this  photograph  was  taken  just  before  she 
entered  the  ring  to  compete  for  the  sweepstakes  for  the  best 
Jersey  in  the  show,  where  she  won  the  second  prize. 

This  other  is  a  picture  of  Lily  Garfield,  the  champion  of  the 
heifer  test  at  Chicago,  she  was  only  four  days  over  two  years 
old  when  she  entered  the  test,  almost  a  year  younger  than 
any  of  her  competitors,  in  the  twenty-one  days  of  her  test  she 
made  a  clear  profit  of  $11.22,  whereas  the  next  best  Jersey 
only  made  a  profit  of  SS.985.  Those  are  the  kind  of  cows  we 
want  in  Vermont,  "The  kind  that  will  make  money."  Imere- 
ly  brought  these  pictures  to  show  what  is  being  done  in  Ver- 
mont today,  and  also  to  show  you  what  a  grand  opportunity 
you  farmers  and  farmers'  sons  have  to  evolve  a  family  of  but- 
ter cows  that  will  eclipse  the  fame  of  Morgan  horses  and  Meri- 
no sheep,  and  which  will  bring  more  money  into  the  State 
than  both  of  these  industries  combined. 

The  most  common  mistake  made  by  breeders  when  endeav- 
oring to  propagate  and  increase  a  certain  characteristic,  by 
mating  two  animals  who  show  that  desired  characteristic  and 
entirely  overlooking  the  fact  that  a  decided  fault  in  conforma- 
tion may  be  prominent  in  both  animals,  the  results  in  such 
cases  are  very  apt  to  be  disappointing,  as  the  defects  of  both 
animals  are  quite  likely  to  crop  out  and  be  doubled  in  the  off- 
spring,  than  the  desirable  qualities  it  is  sought  to  augment. 

In  fact  my  experience  goes  to  show  that  defects  are  more 
easily  propagated  than  good  qualities,  it  is  therefore  essential 
in  mating  animals  to  produce  certain  results,  great  care 
should  be  exercised,  not  only  in  the  animals  themselves  but 
in  their  progenitors,  as  much  as  possible  to  see  that  no  objec- 
tionable points  are  present. 

But  in  breeding  butter  cows  there  is  one  point  which  must 
never  be  lost  sight  of,  that  is,  the  external  indications  of  rich 
milk. 

Now  we  hear  a  great  deal  about  the  beef  type,  and  the  dairy 
type,  but  you  never  hear  anything  about  the  butter  type  for 
the  very  reason  there  is  no  butter  shape.  The  only  external 
indications  of  rich  milk  are  a  soft  mellow  hide  covered  with  soft 
wooly  hair,  and  that  placid,  motherly  look  so  frequently  met 
with  in  the  best  types  of  beef  cattle.     To  sum  it  up,  it  is  that 
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quality  which  is  so  much  sought  after  bj  beef  breeders,  the 
ability  to  lay  on  flesh  or  to  turn  their  food  into  fat.  This 
quality  in  conjunction  with  what  is  termed  the  dairy  type,  de- 
notes the  ability,  or  rather  the  propensity  to  turn  the  food  in- 
to butter  fat  instead  of  putting  it  on  their  bodies. 

No  other  breed  has  this  ability  to  the  same  extent  as  the 
Jersey,  and  there  is  a  fortune  awaiting  the  man  who  has  skill 
and  patience  enough  to  produce  a  family  of  cows  of  the  true 
economical  dairy  type  with  the  butter  secreting  powers  of  the 
little  Channel  Islander. 

Mr.  Smith.  How  do  the  Island  Jerseys  of  today  compare 
with  those  that  have  been  breed  in  this  country? 

Mr.  Aitken.  I  am  glad  the  question  has  been  asked  be- 
cause you  might  get  an  idea  from  my  paper  that  we  have  not 
improved  on  the  Island  animal  here.  I  walked  all  over  the 
island  of  Jersey  last  spring  looking  for  a  bull  with  certain 
characteristics  that  I  wished  to  propagate,  but  T.  could  not 
find  one  on  the  island  that  suited  me.  The  question  of  price 
did  not  enter  into  it  at  all.  While  I  saw  a  great  many  beau- 
tiful Jerseys  on  the  island,  I  am  perfectly  well  satisfied  that 
we  have  in  Vermont  better  and  more  profitable  Jersey  cattle 
than  they  have  on  the  island  today. 

Question.     In  what  respect  are  they  better? 

Mr.  Aitken.  More  economical.  That  is  the  point  I  wish 
to  emphasize.  The  Jersey  cattle  on  the  island  today  have 
been  sacrificed  to  beauty.  There  are  some  splendid  cattle  on 
the  island  but  the  chief  characteristics  of  the  breed  has  been 
sacrificed  to  deer-like  prettiness.  The  Islanders  are  breeding 
for  the  market,  that  is  the  kind  they  can  sell,  and  they  are 
breeding  the  cattle  for  the  men  who  will  pay  the  highest 
price.  This  will  change  I  think  before  long  because  the 
Qanes  are  going  over  there  to  buy  Jerseys. 

Mr.  Stafford.     Is  the  high  feeding  for  breeding  stock  safe? 

Mr.  Aiken.  No  sir.  Feeding  too  highly  concentrated 
foods  to  breeding  stock  or  growing  stock  is  one  of  the  worst 
things  that  can  be  done.  During  the  boom  in  Jerseys  a  few 
years  ago  a  good  many  speculators  went  into  the  Jersey  busi- 
ness. They  took  their  calves  as  quick  as  they  were  dropped 
and  fed  them  as  highly  as  they  could  largely  on  concentrated 
foods.  The  result  was  that  they  brought  in  the  prettiest  ani- 
mals you  could  look  at,  shaped  like  a  deer,  groomed  like  a  race 
horse,  but  I  have  not  found  one  of  those  animals  raised  under 
that  method  that  was  good  for  anything. 

Mr.  Stafford.     Is  it  safe  to  use  cottonseed  meal? 

Mr.  Aitken.  I  do  not  use  it.  The  question  of  feeding  the 
animal  is  very  essential.  My  method  may  not  be  the  best, 
but  it  is  the  best  I  know  of.     As  soon  as  I  take  the  young 
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calves  off  milk  or  before,  I  begin  by  feeding  them  on  the 
coarsest,  rough  food  they  will  eat  in  order  to  develop  the  di- 
gestive organs.  When  our  heifers  are  a  year  old  or  less,  Jin 
the  winter  time,  they  are  turned  out  of  doors  in  the  bam  yard 
and  fed  on  rough  fodder, without  griao.  I  feed  corn  stalk,  hay 
and  all  the  turnips  they  will  eat.  In  that  way  I  claim  to  get 
her  digestive  organs  so  developed  when  she  comes  to  maturity 
that  she  will  assimilate  her  food  better  and  make  butter  at  a 
less  cost  per  pound  than  if  otherwise  grown. 

Question.  Don't  you  believe  in  feeding  a  young  cow  that 
is  to  come  in  so  as  to  develop  the  milking  qualities? 

Mr.  Aitken.     Certainly. 

Question.     What  is  your  treatment  of  the  young  calf? 

Mr.  Aitken.  We  take  the  calf  right  away  from  the  cow, 
never  let  it  suck,  give  it  new  milk.  As  a  rule  we  do  no  feed 
the  calf  new  milk  over  a  week;  then  we  begin  to  take  the  fat 
off  the  milk  and  use  cheaper  substitutes,  cooking  flaxseed 
meal  until  it  is  a  jelly,  and  by  the  time  the  calf  is  a  month 
old  we  can  feed  it  oat  meal,  then  feed  a  mixture  of  flaxseed 
and  oat  meal  as  long  as  it  is  necessary. 

Gov,  Hoard.    How  long  would  you  feed  a  calf  skim  milk? 

Mr,  Aitken.    Until  they  are  six  months  old. 

I  was  very  much  interested  yesterday  in  the  discussion  con- 
cerning cottonseed  meal.  I  do  not  feed  it,  I  have  made  butter 
for  the  Philadelphia,  New  York  and  Boston  markets  and  my 
experience  was  very  much  like  Mrs.  Nelson's.  I  was  carried 
away  by  the  praise  of  cottonseed  meal  in  making  butter  when 
I  was  supplying  the  Philadelphia  market  and  tried  it  with  the 
same  experience  Mrs.  Nelson  had.  The  buyer  wanted  to 
know  what  was  the  trouble  with  my  butter  stating  it  was 
"off"  flavor.  I  stopped  it  right  off.  I  tried  it  again  for  an 
experiment  when  I  made  butter  for  the  New  York  markA 
with  the  same  result,  and  I  had  the  same  experence  with  the 
Boston  market  I  again  tried  it.  So  I  do  not  feed  cottonseed 
meal  and  I  cannot  give  you  any  idea  whether  it  is  a  detriment 
to  growing  stock  or  not. 

Question,     What  concentrated  food  do  you  feed? 

Answer.  I  feed  ground  oats  and  ground  com  on  the  cob 
and  flaxseed  meal. 

Question.     You  do  not  feed  gluten? 

Answer.     No  sir. 

Question.     You  do  no  feed  ensilage? 

Answer.     No  sir. 

Question.     Feed  bran? 

Answer.     No  sir. 

Question.     How  much  cottonseed  did  you  feed  a  cow? 

Mr.  Aitken.     I  tried  all  sorts  of   rations,  I  have  fed  to  see 
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how  much  more  butter  I  could  make  irrespective  of  quality; 
I  fed  as  high  as  four  quarts  a  day,  I  do  not  recommend  it. 

Question.     What  is  your  objection  to  ensilage? 

Mr.  Aiken.  My  objection  to  ensilage  is  the  old  one,  I  pre- 
sume you  have  heard  it.  If  you  get  me  started  on  ensilage 
you  will  be  sorry. 

President  Pierce.  I  wish  you  would  tell  us  why  you  do  not 
use  ensilage? 

Mr.  Aiken.  When  they  began  to  make  ensilage  I  went  to 
see  some  of  the  silos  when  they  were  opened.  They  smelled 
so  much  like  a  distillery  to  me,  that,  being  a  temperance  man, 
I  could  not  think  of  feeding  it  to  my  cattle. 

Question.  Have  you  ever  eaten  the  bread  made  from  com- 
pressed yeast? 

Mr.  Aitkeu,     Yes, 

Question.     Would  not  the  same  objection  apply  here? 

Mr.  Aitkeu,  No.  because  I  believe  that  the  ensilage  under- 
goes a  change  which  makes  it  a  stimulant.  I  object  to  too 
much  of  a  stimulant.  Incidentally  I  would  say  that  I  consider 
it  is  largely  the  cause  of  the  epidemic  of  tuberculosis  that  we 
had  in  Vermont,  although  that  is  a.  broad  statement. 

Maj.  Alvord.     Give  us  some  reasons  for  your  statement? 

Mr.  Aitken.  About  eighteen  or  twenty  years  ago  a  gentle- 
man living  in  Vermont,  asked  me  to  look  over  his  herd  with 
him.  I  did  so.  It  seemed  to  me  a  good  deal  like  going  into  a 
fever  hospital.  The  cows  were  looking  as  though  they  were 
washed  out.  I  said  there  was  some  trouble  with  the  cows,  I 
was  told  that  the  cows  were  never  doing  better,  were  eating 
sixty  pounds  of  ensilage  a  day  and  were  making  more  milk 
than  they  ever  had.  I  think  you  know  the  sequel,  that  all 
tuberculosis  of  the  state  has  been  traced  to  that  herd.  Now, 
while  1  do  not  claim  that  feeding  that  ensilage  originated  tu- 
berculosis in  that  herd,  I  know  he  bought  the  disease.  Yet  I 
claim  that  the  food  those  cattle  were  getting  and  the  condi- 
tions under  which  they  were  kept  were  conducive  to  tubercu- 
losis, that  the  whole  surroundings  were  conducive  to  the 
spread  of  tuberculosis. 

Mr.  Smith.  Have  you  not  seen  a  change  in  the  quality  of 
ensilage  in  eighteen  or  twenty  years? 

Mr.  Aitken.     Certainly. 

Mr.  Cooley.     How  much  ensilage  have  you  fed  to  cows? 

Mr.  Aitken.  Quite  a  good  deal.  I  had  a  disastrous  expe- 
rience with  brewer's  grams;  and  the  ensilage  smelled  so  much 
like  that  material  I  didn't  like  it. 
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Thursday  Morning. 

Meeting  called  to  order  by  the  President  at  10  a.  m. 
"WHAT  MAKES  THE  MILK  TEST  VARY  SO?"    ' 

Joseph  L.  Hills. 
Director,  Vermont  Agricultural  Experiment  Station,  Burling'- 
ton,  Vt. 

Let  ws  consider  this  matter  under  three  heads: 

L  Why  does  the  milk  delivered  by  different  patrons  vary 
in  test? 

n.  Why  does  the  milk  delivered  by  the  same  patron 
when  taken  to  different  creameries  vary  in  test? 

III.  Why  does  the  milk  delivered  by  the  same  patron,  at 
the  same  creamery,  vary  one  week  with  another,  and  one 
month  with  another;  why  does  not  its  quality  remain  un- 
changed? 

I.  Variation  in  Tests  Between  Individual  Patrons. 

1st.  Why  does  Smith's  milk  lest  difier  from  that  of  Jones? 
Differences  of  breed,  individuality,  food,  nervous  excitement, 
environment,  weather  and  the  stage  of  lactation  may  influence 
the  result.     Let  us  sketch  some  of  these. 


Every  observing  dairyman  appreciates  that  differences 
in  cattle,  due  to  the  character  of  their  breeding,  are  such 
that  some  cows  give  richer  milk  than  others.  The  Channel  Is- 
land cows  have  been  bred  through  many  scores  of  years  with  a 
specific  purpose  in  view,  to  make  a  high  grade  milk ;  and,  on  the 
other  hand,  the  cattle  of  Holland  and  Scotland  have  been  bred 
generation  after  generation  more  particularly  to  make  a  large 
quantity  of  milk.  While  there  are  exceptions  to  every  rule, 
still,  speaking  broadly,  Jerseys  and  Guernseys  give  richer  milk 
than  do  cows  of  other  breeds.  Smith's  test  outranks  Jones, 
because  long  lines  of  breeding  with  a  definite  aim  in  view 
have  implanted  in  his  animals  a  tendency  toward  making  a 
better  grade  of  milk  than  can  Jones'  cows. 
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INDIVIDUALITY. 

While  the  differences  in  breed  are  frequently  concerned 
in  the  test  variations  as  between  one  patron  and  another, 
the  individuality  of  the  animal  is  often  quite  as  important. 
There  are  families  within  breeds.  The  cows  of  some  families 
of  Jerseys  give  relatively  good  milk,  and  others  in  other  fam- 
ilies relatively  poor  milk.  Mr.  Vail  refers  elsewhere  in 
this  report  to  experiments  at  the  Vermont  station  which 
indicates  that  heifers  resemble  the  dams  rather  than  the  sires 
as  to  the  quality  of  the  milk.  He  qualified  his  remarks 
however,  by  saying  there  had  been  but  little  observation  on 
this  point.  I  am  inclined  to  believe  that  the  quality  of  the 
milk  of  the  several  heifers  in  the  tests  cited  resembled  the 
milk  of  their  dams  rather  than  that  of  the  females  of  the  sire's 
line  because  of  the  inferiority  of  the  sire.  The  bull's  pedi- 
gree was  of  the  best,  but  individually  he  did  not  have  that 
strong  power,  that  prepotency  which  some  bulls  possess  to  Hx 
upon  the  offspring  the  character  of  his  kind.  I  attribute  the 
likeness  of  these  heifers  to  their  dams  to  this  ineffiicency  on 
the  part  of  the  bull  and  do  not  wish  to  go  on  record  as  believ- 
ing that  the  use  of  a  good  bull  from  butter  lines  is  not  sound 
practice. 

KOOD. 
He  who  looks  to  food  to  grade  up  the  quality  of  milk 
looks  in  vain.  Food  variations  may  increase  the  quantity 
of  milk,  but  seldom  if  ever  bring  about  permanent  changes 
in  quality.  If  a  cow  is  fed  a  very  scant  ration  she  may 
alter  more  or  less  the  quality  of  milk  given  ;  but  when  a 
cow  is  changed  from  a  good,  palatable,  plenteous  ration  to 
another  of  similar  grade,  but  differently  made  up,  no  materi- 
al change  in  the  quality  of  the  milk  is  likely  to  follow,  pro^ 
viding  the  rations  are  normal.  We  have  been  trying  for 
years  at  Burlington  to  persuade  cows  to  change  the  quality  of 
their  milk,  but  at  no  time  and  in  no  way  have  we  brought 
about  a  permanent  change.  When  we  have  poured  melted  fat 
(vegetable  oils,  like  com,  cottonseed,  linseed  oils,  etc.,)  into 
the  cow  we  have  temporarily  changed  the  quality  of  milk.  I 
expect  that  feeding  with  sugar,  which  we  are  trying  this  year, 
may  change  the  milk  somewhat  in  its  character,  possibly  per- 
manently ;  but  with  no  normal,  rational  food  can  one  persuade  a 
Holstein  to  give  Jersey  mtlk,  unless  it  be  by  semi-starvation. 
If  a  cow  is  starved  she  is  apt  to  make  richer  milk. 

NERVOUS  EXCITEMENT. 

Such  conditions  as  may  be  provocative  of  nervousness 
have   more  influence  upon   the   quality  of   milk   than   most 
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people  are  apt  to  think.  I  once  heard  a  Maine  dairyman  say 
that  in  his  judgment  the  best  thing  on  a  dairy  farm  was  a 
dead  dog,  and  that  a  coat  of  whitewash  in  the  barn  was  a 
close  second  to  it.  A  dog  once  thoroughly  killed  never  again 
dogs  cows,  and  thus  one  of  the  most  common  sources  of  bovine 
agitation  is  removed.  Milk-making  is  a  nervous  function  and 
in  proportion  as  a  cow  becomes  excited,  in  proportion  as  the 
nerve  force  which  should  be  concentrated  upon  milk  making, 
is  distracted  therefrom  by  any  cause,  dogging,  horn-flies, 
abuse,  noise,  etc.,  in  that  proportion  there  is  likelihood  —  al- 
most certainty  —  that  the  milk  flow  will  be  influenced.  If  Ire- 
member  right,  our  good  friend  from  the  west,  tried  a  few 
years  ago  an  experiment  in  this  line.  I  believe  Gov.  Hoard 
was  the  first  man  to  urge  that  a  cow  be  treated  as  if  she  was 
a  lady;  but  once  upon  a  time  he  abused  a  cow  in  order  to 
know  whether  or  not  it  would  affect  the  quality  of  the  milk. 
She  was  milked  in  part,  then  with  a  large  pin  she  was 
raked  across  the  udder  and  the  milking  continued. 

Gov.  Hoard:  (interrupting)  If  you  will  allow  rae:  The 
experiment  was  made  in  this  way.  The  cow  was  milked 
about  half  through  and  a  sample  of  the  latter  portion  of  the 
milk  wasset  aside;  then  a  heavy  pin  was  raked  across  her 
flank.  She  made  a  jump  into  the  manger.  She  was  a  great 
pet  of  mine,  and  she  looked  around  at  me  as  much  as  to  say, 
"you  did'nt  do  that,  who  did?"  I  then  finished  milking  and 
took  a  sample  of  that  milk.  There  was  a  difference  of  fifteen 
per  cent  in  the  amount  of  butter  fat  in  the  two  halves  of  the 
milk.  I  took  a  sample  immediately  as  we  closed  the  first  half, 
and  then  another  at  the  beginning  of  the  last  half.  I  did  not 
wait  to  get  through  the  stripping.  There  was  a  difference 
of  fifteen  per  cent  in  the  amount  of  fat  eliminated  by  the 
nervous  equation.  And  a  man  who  does  not  treat  the  little 
mother  in  a  motherly  way,  as  he  would  treat  the  mother  of 
the  family, who  does  not  treat  her  in  the  same  way  as  a  moth- 
er treats  herself,  makes  a  mistake. 

Prof.  Hills.  I  am  glad  to  have  the  governor  tell  the  story 
for  me.  We  get  it  thus  at  first  hand.  Another  experiment 
in  the  same  line:  One  of  our  western  experimenters  fired 
blank  cartridges  in  front  of  the  cows  immediately  before 
milking.  The  explosions  decidedly  affected  the  quality  of 
the  milk.  Anything  that  tends  to  make  a  cow  nervously  ex- 
cited will  be  apt  to  effect  the  milking  function  and,  as  a  rule, 
unfavorably.  In  our  own  experience  an  Ayrshire,  temporarily 
in  new  and  noisy  surroundings,  increased  the  quality  of  the 
milk  without  decreasing  the  flow,  while  another  Ayrshire  at 
the  same  time,  treated  in  exactly  the  same  manner,  did  pre- 
cisely the  reverse  and  shrank  half  in  quality  and  a  quarter  in 
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<)uantity.  Why  should  we  expect  a  cow  or  herd  of  cows  al- 
ways to  give  week  after  week,  the  same  quality  of  milk? 
Milk  making  is  the  cow's  work,  just  as  agricultural  investi- 
gation and  teaching  and  executive  duties  are  my  work,  and 
the  sundry  farming  operations,  your  work.  Do  we  always 
work  as  well  one  day  as  another  whether  we  feel  well  or 
ill?  Though  in  the  best  of  health  do  we  do  the  same 
amount  of  work  each  day?  Why  should  we  expect  a  cow  to  do 
the  same  day  after  day?  Her  work  is  expressed  by  the  milk 
she  makes,  and,  largely,  by  the  per  cent  of  fat  she  puts  into' 
that  milk.  We  should  not  expect  of  her  what  we  ourselves 
cannot  do. 

STAGE  OF  LACTATION. 

The  stage  of  lactation  is  another  reason  why  Smith's  milk 
differs  from  Jones'.  It  is  well  known  that  cows  tend  to  better 
the  quality  of  their  milk  as  they  progress  in  lactation.  Inves- 
tigation has  shown  that  cows  differ  greatly  in  this  matter. 
Some  vary  but  slightly  and  others  largely  as  they  pass  from 
freshness  to  stripping.  A  farrow  cow  goes  dry  giving  milk 
but  little  richer  than  when  she  came  in;  a  pregnant  cow  go- 
ing dry  usually  gives  considerably  richer  milk  than  when  she 
came  in.  Experiment  has  shown,  moreover,  that  on  the  av- 
erage the  increase  from  calving  to  drying-off  approximates 
1.25  per  cent  fat,  that  is  to  say  a  milk  testing  4  per  cent 
at  calving  may  test  5.25  per  cent  of  fat  at  stripping.  Smith's 
milk  may  be  made  largely  by  strippers,  while  Jones'  cows  may 
be  mostly  fresh  in  milk. 

It  is  now  generally  understood  that  the  quality  of  the  milk 
of  tfie  same  herd  vanes  decidedly  from  day  to  day,  from  milk- 
ing to  milking,  and  that,  in  order  to  represent  correctly  the 
weekly  or  monthly  quality,  it  is  necessary  to  take  a  composite 
sample.  .  It  will  sometimes  happen,  however,  that  even  when 
composite  samples  are  used  tests  may  vary  one  week  with  an- 
other fifty, sixty  or  seventy  points.  I  believe  it  is  the  duty  of  the 
creamery  management  in  such  case  to  verify  the  result  by  re- 
test.  Many  patrons  have  an  exaggerated  idea  as  to  this  matter. 
For  instance,  a  few  years  ago  a  creamery  patron  told  me  that 
he  was  being  defrauded,  that  his  test  at  the  creamery  one 
month  was  3.90  and  the  next  month  3.85.  These  five  points, 
0.05  per  cent,  seemed  to  him  enormous.  No  operator  can  take 
the  same  test  in  the  same  Babcock  bottle  and  always  read  it 
twice  alike.  Two-tenths  of  one  per  cent  is  not  a  wide  differ- 
ence between  two  tests,  and  three-tenths  of  one  per  cent  as 
between  one  month  and  another,  even  when  the  cows  are  in 
full  flow,  is  hardly  a  wide  enough  variation  for  cavil;  more 
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than  that  is  of  importance.    But,  as  I  shall  say  later  on,  one 
should  not  growl  but  investigate. 

II.  Variation  in  Tests  between  Ckbaubries. 

Why  should  Sntith's  milk,  taken  this  week  to  Brown's 
creamery  andnext-week  to  Robinson's  creamery,  test  differently? 

When  we  go  to  bed  at  night  we  breathe  a  prayer  in  which 
are  to  be  found  the  words  "Lead  us  not  into  temptation." 
Human  nature  is  so  constituted  that  it  often  happens  that  a 
patron,  who  tabes  his  milk  from  Brown's  creamery  to  Robin- 
son's, is  essentially  leading  the  latter  into  temptation,  into 
■which  he  is  apt  to  fall.  He  ma;7  feel  inclined  to  raise  the 
test,  to  make  it  read,  or  to  report  its  reading,  higher  than  it 
really  is.  In  my  judgment  such  a  test  is  not  a  test  of  the 
milk,  but  of  human  nature;  and  the  milk  of  human  kindness 
is  altogether  too  apt  to  be  curdled  by  such  a  trial,  as  is  the 
milk  of  the  cow  by  the  sulphuric  acid  of  the  Babcock  method. 
Such  a  comparison  has  no  standing  and  means  nothing. 
There  are  better  ways  whereby  one  may  find  out  whether 
Brown's  work  at  the  creamery  is  correct  or  is  not  correct.  One 
may  help  himself  or  be  advised  by  the  experiment  station. 

HOW  TO  CHECK  THE  CORRECTNESS  OF  CREAMERY  TESTING. 

I  believe  that  a  Babcock  apparatus  should  be  located  in, 
every  dairy  community  in  the  state  of  Vermont;  and  that 
there  should  be  there,  also,  some  young  man  or  woman  capa- 
ble of  running  it  in  a  satisfactory  manner,  whose  services 
could  be  had  by  an^  one  in  the  community  at  a  small  consid- 
eration. I  do  not  advocate  that  all  dairymen  own  Babcock 
apparatus.  Some  farmers  are  not  fitted  to  run  it  properly.  A 
Babcock  incorrectly  run  is  worse  than  none  at  all,  since  the  re- 
sults are  more  misleading  than  instructive.  If  the  test  ap- 
paratus and  some  man  or  woman  who  is  careful  and,  capable 
of  running  it  are  available,  one  may  know,  if  he  wishes  to, 
whether  his  creamery  is  doing  him  justice  or  not. 

If  the  community  is  unwilling  to  combine  in  this  way,  its 
dairymen  may  turn  to  Burlington,  where  there  is  an  institu- 
tion which  is  helpful  to  hundreds  of  dairymen  in  the  state  in 
this  very  way.  It  is  a  common  thing  for  Smith,  who  doubts 
whether  Brown's  test  is  correctly  or  honestly  made,  to  take  a 
sample  and  express  it  to  the  experiment  station;  and  then  if 
its  test  differs  from  Brown's  there  is  music  in  the  air. 

Gov.  Hoard.  How  may  you  know  that  the  sample  that  Smith 
sends  has  not  been  tampered  with? 

Prof.  Hills.  If  Smith  is  a  rogue,  if  for  any  reason  he  is 
bound  to  make  his  creamery  wrong,  whether  or  no,  it  is  easy 
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for  bim  to  manipulate  the  sample.  So  can  Brown  tamper 
with  samples.  Yet  if  the  men  are  sincere  and  anxious  to 
know  the  truth,  there  are  ways  in  which  they  can  insure  accu- 
racy. Some  little  time  ago  the  experiment  station  put  out 
a  four  page  bulletin, — reprinted  at  the  end  of  this  article, — 
giving  methods,  of  sampling  milk  and  cream.  This  has 
been  printed  in  poster  form  and  is  to  be  sent  in  the  spring  to 
every  creamery  in  the  state  of  Vermont  with  the  request  that 
it  be  posted  near  the  weigh-can.  We  give  three  schemes  for 
sampling  whereby  the  patron  who  desires  to  check  the  testing 
work  of  the  creamery  may  do  so;  first,  the  creamery  sample 
may  be  halved,  second,  the  creamery  man  may  be  required  to 
take  duplicate  samples,  and,  third,  a  patron  may  take  bis  sam- 
ple for  himself.  Neither  of  these  methods  of  sampling  will  in- 
sure absolute  accuracy.  Errors  of  omission  or  commission,  of 
ignorance  or  intent,  may  be  made.  If  the  creamery  samples  be 
halved,  if  Brown  is  asked  to  furnish  half  of  it  that  it  may  be 
sent  to  the  station,  it  is  located,  prior  to  halving,  in  the  control 
of  one  of  the  interested  parties,  the  creamery  man,  and  if  he 
is  inclined  he  may  tamper  with  the  sample  instead  of  with 
the  result.  If  the  second  method  is  used,  if  every  time 
Brown's  operative  puts  a  gill  of  milk  into  his  sample  jar  he 
puts  one  into  the  jar  which  the  patron  holds,  the  objection 
may  be  urged  that  the  sample  is  in  the  hands  of  the  other  inter- 
ested party,  the  patron.  If  the  dairyman  takes  his  own  sam- 
ple at  home,  he  may  be  ill  informed  as  to  necessary  precau- 
tious in  sampling,  or  careless,  or,  indeed,  intentionally  deceit- 
ful, and  the  sample  be  not  truly  representative.  In  short 
there  is  no  way  in  which  the  station  can  be  certain  that  the 
samples  sent  it  are  correctly  taken.  Hence  we  are  careful  in 
our  reports  to  those  sending  us  samples  to  disclaim  all  re- 
sponsibility as  to  the  accuracy  of  sample-taking.  I  think, 
however,  that  this  bulletin,  which  is  to  be  sent  to  be  posted 
in  every  creamery  and  cheese  factory  in  the  state,  which  is  to 
be  mailed  by  thousands  throughout  the  state  to  our  mailing 
list,  and  which  concludes  this  article,  will  do  something  to 
make  the  samples  that  come  to  us  more  uniform  and  trust- 
worthy. 

Ill*  Variation  in  Tbsts  within  the  same  Herd, 
H7iy  t's   it  thai   Smith's  milk^  taken   to  Robinson's  factory 
or  creamery,  varies  one  month  with  another?       Why  does  it  not 
tes  evenly? 
Several  of  the  reasons  cited  under  the  first  head  obtain  here. 

lactation  changes. 
The  change  in  lactation  of  the  cows  is  one  important  reason 
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why  there  should  be  variation.  The  general  tendency  of  the 
herd  will  be  as  the  cows  go  along  in  lactation  to  give  rather  rich- 
er milk.  While  there  are  many  exceptions,  the  general  rule  19 
that  cows  coming  in  in  the  spring  will  give  a  fairly  even 
grade  of  milk  for  the  first  five  months  in  their  lactation,  atid 
then  increase  in  quality  until  they  grow  dry.  If  they  are  far- 
row cows  quality  changes  but  little  as  time  goes  on.  If  an  all- 
the-year-round  dairy  is  used  there  should  be  less  change  on 
this  account. 


Stress  of  weather  is  another  cause  of  variation.  We  have 
given  much  time  at  the  Vermont  station  to  the  study  of  the 
effect  of  temperature  upon  the  milk-flow.  Our  results  indi- 
cate that  the  quality  of  a  cow's  milk  alters  inversely  to  tem- 
perature change.  When  the  temperature  rises  the  tendency 
IS  for  the  quality  of  the  milk  to  fall;  when  the  temperature 
falls  the  tendency  is  for  the  quality  of  the  milk  to  rise. 
There  are,  however,  many  exceptions  to  this  rule.  No  attempt 
has  been  made  to  test  this  matter  in  long  periods  but  only  as 
to  daily  or  weekly  fluctuations. 

SOH  ROUS  DINGS. 

The  environmental  diiferences,  the  nervous  excitement  of  the 
cow  already  mentioned,  as  they  vary  from  time  to  time,  may 
cause  fluctuation  in  the  quality  of  the  cow's  milk.  The 
change  from  barn  to  pasture,  or  the  reverse,  lack  of  water, 
poor  water,  drying  pastures,  new  milkers  and  the  like,  may 
and  often  do  have  influence.  Then,  too,  it  must  be  confessed 
that  there  sometimes  occur  fluctuations  in  the  quality  of 
the  milk  of  a  cow,  and,  occasionally,  of  a  herd  for  a  week  or 
more  for  which  no  rational  explanation  can  be  offered, 
changes  which,  because  of  care  in  sampling  and  testing 
and  the  conditions  surrounding  the  operation,  are  removed 
beyond  all  likelihood  of  beingdue  to  error  rather  than  to  fact, 
There  is  much  that  we  do  not  know  about  cow  nature  and 
cow  doings  in  milk-making.  And  here,  as  ever,  those  who 
know  the  most  are  those  who  impute  the  least,  while  those 
less  well  informed  are  the  more  suspicious  of  wrong  doing. 

An  editorial  in  a  recent  number  of  Hoard's  Dairyman  is 
veiT  much  to  the  point  in  this  connection.     It  says: 

''The  cow  is  not  a  machine  that  will  turn  out  the  same 
quantity  or  quality  of  milk  from  day  to  day,  and  consequently 
the  milk  vanes  according  to  the  physical  and  perhaps  mental 
condition  of  the  animal.  The  physical  comfort  or  discomfort 
of  the  animal  is  reflected  in   the  milk  pail,  and  if  the  great 
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mass  of  dairymen  would  only  recogfnize  this  fact,  it  would 
have  a  beneficial  effect  in  the  state  of  the  pocket  book. 

In  a  careful  record  in  the  yield  of  a  herd  of  cows  for  several 
years  the  following:  facts  were  noted: 

They  varied  in  quality  of  milk  from  one  milking:  to  th^  next, 
and  from  day  to  day,  the  quality  rising  and  falling-  without 
apparent  cause. 

The  changfes  were  usually  within  1  per  cent  of  fat,  but  one 
cow  changed  2.68  per  cent  in  two  days. 

The  average  change  during  the  period  of  lactation  was  1.34 
per  cent  and  the  greatest  change,  2.78  per  cent. 

The  above  herd  was  exceptionally  well  taken  care  of  and 
sheltered,  and  the  changes  in  quality  of  milk  were  thus  much 
less  than  would  be  noticed  in  cases  of  animals  kept  under  less 
comfortable  conditions. 

The  dairymen  should  remember  that  exposure  to  cold, 
drinking  large  quantities  of  cold  water,  exposure  to  cold  rain, " 
fright,  worry,  heat,  flies  and  dogs,  walking  several  miles  over 
poor  pasture  for  food,  starvation,  soothing  the  cow  with  kicks 
or  milking  stool,  will  all  remove  fat  from  the  milk  and  make 
such  treatment  more  expensive  than  good  shelter  and  kind 
treatment. 

When  a  patron's  milk  shows  a  low  test,  let  him  make  a 
careful  examination  of  conditions  at  home  before  he  lays  the 
blame  on  the  butter-maker  or  the  test." 

THE  TEST  SYSTEM. 

This  brings  me  naturally  to  the  consideration  of  a  phase  of 
the  question  which  I  want  to  treat  with  the  greatest  care  as 
to  the  words  I  use  and  the  impression  I  leave. 

I  believe  that  among  the  serious  factors  in  this  matter  of 
milk  test  variation  are  the  errors  of  the  testing  operation.  Let 
us  discuss  this  possibility  of  error  in  the  manipulation  of  the 
test  under  the  sundry  subheads,  sampling,  apparatus,  erron 
of  ignorance  and  errors  of  intent. 

SAMPLING. 

By  no  art  of  legerdemain  can  a  milk  analyst  retnm  a  cor- 
rect result  from  an  incorrect  sample.  I  am  inclined  to  think 
that  a  considerable  part  of  the  variation  between  tests  is  due 
to  imperfect  methods  of  sampling. 

Three  methods  of  sampling  are  more  commonly  in  vogTie, 
the  dipper  method,  the  core  method  and  the  automatic  meth- 
od. The  first  named  is  the  most  widely  used  of  the  three. 
From  the  mass  of  milk  more  or  less,  (almost  always  less)  thor- 
oughly stirred  (and,  indeed,  often  not  stirred  at  all)  a  gill  of 
milk  13  dipped  for  a  sample.    Such  procedure  may  result  in  an 
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accurate  sample  and  it  may  not.  Fresh  milk,  not  creamed, 
well  aerated  and  stirred,  carted  over  rough  roads  and  drawn 
from  cows  not  giving  large  fat  globules,  may  be  accurately 
sampled  thus  with  a  minimuiu  amount  of  stirring.  On  the 
contrary,  milk  which  has  creamed,  which  is  a  "day  or  more 
old,  from  Jersey  or  Guernsey  cows,  but  slightly  shaken  in 
transportation  if,  in  considerable  quantity,  cannot  be  mixed 
with  sufficient  thoroughness  to  insure  accurate  samplings  by 
superficial  stirring.  The  Vermont  station  several  years  ago 
did  much  work  in  investigating  methods  of  milk  sampling,  as  a 
result  of  which  we  are  prepared  to  say  with  a  fair  degree  of 
assurance,  that  when  five  hundred  pounds  of  milk  somewhat 
creamed  is  delivered  at  the  factory,  there  is  no  surety  of  the 
accuracy  of  the  sample  taken  therefrom  by  the  dipper  meth- 
od, unless  it  be  stirred  for  from  two  to  four  minutes,  round 
and  round  and  up  and  down.  Hence  it  is  wise  to  consider  the 
advisibility  of  choosing  some  method  which  is  more  likely 
than  this  one  to  insure  accurate  sampling. 
;  While  there  is  no  method  of  sampling  which  is  not  open  to 
defeat  through  improper  handling,  there  are  methods  wherein 
there  is  a  greater  proportion  of  automatic  action  than  in  the 
one  just  considered.  The  coring  method  is  one  of  these.  Sever- 
al devices  designed  to  core  milk  are  used.  The  Scovell  sampler, 
which  was  used  in  the  world's  fair  tests  in  1893,  is  a  fair  type 
of  this  class  of  implement.  It  consists  of  a  small  brass  tube 
with  a  perforated  sliding  cap  at  the  bottom.  It  is  lowered  into 
the  milk  slowly  so  that  it  will  flow  into  the  tube  until  it 
strikes  the  bottom,  when  the  perforated  cap  slides  over  and 
closes  the  tube,  thus  procuring  a  core  of  milk.  This  method 
of  sampling,  provided  the  cream  is  not  separated  in  clots  and 
the  milk  is  neither  loppered  or  frozen,  will  take  a  correct  sam- 
ple if  carefully  used.  It  is  more  likely  to  take  a  correct 
sample  than  the  dipper  method,  or,  rather,  is  less  likely  to 
take  an  incorrect  one. 

There  is,  however,  a  method  which  suits  me  better  than 
either  of  these,  known  as  the  automatic  method.  The  ap- 
paratus tor  this  consists  of  a  weigh  can  covered  by  a  cone- 
shaped  wire  cloth  or  wire  mesh,  and  some  means  of  with- 
drawing a  small  stream  from  the  outflowing  milk.  This 
small  stream  may  be  abstracted  hy  means  of  a  small  faucet, 
set  at  the  bottom  of  the  can  near  the  outlet  gate,  or  by  means 
of  a  hole  punched  in  the  conductor  head  or  spout.  The  pet- 
cock  or  faucet  modification  of  this  device  on  the  whole  approves 
itself  to  me  rather  than  the  other. 

The  milk  being  weighed,  both  the  gate  and  the  pet  cock 
are  opened  and  remain  open  until  all  the  milk  has  run  out. 
A  small  proportion,  varying  according  to  the  size  of  the  ori- 
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fice  of  the  petcock  is  caught.  The  relatively  small  amount  of 
milk  caught  in  the  pail  is  verj  readilj  mixed  and  the  gill  tak- 
en. This  method  is  not  only  theoretically  accurate  but  has 
proved  to  be  practically  correct  in  thousands  of  trials;  and  it 
has  been  found  to  obviate  a  large  part  of  the  errors  and  an- 
noyances of  sampling. 

Question — Do  you  have  a  drip  near  the  outlet  of  the  weigh 
can? 

Answer — The  drip  should  be  located  within  a  few  inches  of 
the  outlet  of  the  weigh  can. 

Gov.  Hoard,  I  believe  the  first  device  of  that  kind  used 
was  placed  in  our  creamery  and  is  yet  in  vogue.  A  hole  was 
punched  in  the  bottom  of  the  conductor  running  from  the 
weigh  can  to  the  vat  at  a  point  near  the  vat.  The  milk  when 
turned  into  the  weigh  can  is  a  good  deal  mixed,  the  gate  is 
then  lifted  and  it  pours  out  in  a  rush  and  mixes  itself  running 
and  tumbling  over  and  over,  and  just  as  it  nears  the  vat,  a 
drop  from  every  pound  of  milk  falls  into  the  jar.  We  get  the 
drip  as  far  from  the  weigh  can  as  possible. 

Prof.  Hills.  The  fine  wire-mesh  strainer  distributing 
the  milk  into  a  thousand  streams  serves  to  quite  an  extent  to 
mix  it,  I  do  not  advocate  the  automatic  device  unless  the 
fine  wire-mesh  be  used.  This  device  has  been  tried  over  and 
over  again  as  against  extreme  care  in  sampling,  and  has 
proved,  I  think,  correct  in  every  case.  It  may  be  misman- 
aged but  it  more  surely  takes  an  accurate  sample  than  any 
other  practicable  method  since  the  sample  in  part  tabes  itself, 
regardless  of  care  or  lack  of  care  on  the  operative's  part. 


A  law  was  passed  at  the  last  session  of  the  Vermont  leg- 
islature which  required,  among  other  things,  that  the  Bab- 
cock  test  apparatus  used  in  dividend -making  be  accurate. 
I  have  on  this  table  six  bottles.  Three  are  good  and  three 
bad.  Can  you  tell  me  which  is  which?  The  manufac- 
turer "guarantied"  that  all  were  accurate;  yet  notwithstand- 
ing this  guaranty  some  were  excessively  inaccurate.  Here  is  an 
accurate  cream  bottle.  How  do  we  know  it  is  so?  Not  because 
the  manufacturer  says  so,  but  because,  in  accordance  with  the 
state  law,  the  experiment  station  has  found  out  whether  it  is 
accurately  graduated  or  not,  and  certified  thereto,  if  correct,  by 
grinding  indelibly  upon  the  neck  of  the  bottle  VtExSt. 

One  creamery  insisted  that  we  send  back  all  the  bottles  we 
found  to  be  incorrect.  We  did  so.  I  doubt  whether  they  were 
used,  however,  afterwards;  for  we  ground  indelibly  upon  six 
places  on  each  bottle  the  word  BAD. 
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We  found  that  one  out  of  every  thirty  pieces  (three 
per  cent)  of  the  apparatus  in  use  before  the  law  was  en- 
acted was  inaccurate.  All  the  apparatus  that  is-  being  sold 
by  the  Vermont  supply  houses  today  is  correct,  because  it  is  all 
stibmitted  to  our  inspection  and  only  the  correct  pieces  ship- 
ped them.  As  it  comes  to  us  now  less  than  one-half  of  one 
per  cent,  one  in  two  hundred,  is  incorrect.^  Clearly  this  sec- 
tion of  the  law  is  of  benefit. 

The  law  is  imperfect  however.  It  should  cover  the  accuracy 
of  the  centrifugal  testing  machines.  There  are  centrifugal 
testing  machines  in  use  at  creameries  in  this  state  so  con- 
structed that  they  cannot  give  correct  results.  The  law 
should  provide  for  the  inspection  of  these  machines  and  pro- 
hibit the  use  of  such  as  yield  incorrect  results. 

ERRORS  OF  IGNORANCE. 

The  law  passed  in  1898  requires  that  every  operator  of  the 
Babcock  test  for  dividend-making  shall  be  examined  as  to  his 
knowledge  of  the  method  of  its  operation;  and  that  he  shall 
secure  a  certificate  from  the  dairy  school  of  the  University  of 
Vermont  and  State  Agricultural  College  that  he  is  competent 
and  well  qualified  to  perform  the  work. 

Mr.  Messer,  Are  there  any  persons  in  the  state  who  to 
your  knowledge  are  at  present  operating  these  creameries 
without  a  license? 

Prof.  Hills.  None  to  my  knowledge.  I  presume  there  are 
some;  but  the  law  has  a  penal  section  and  anyone  may  bring 
a  case  of  that  kind  to  our  attention,  or  to  that  of  any  sheriff 
or  constable.  It  should  be  noted,  furthermore,  that  the  law 
has  forced  manj  operators  to  perfect  themselves  so  they  could 
pass  the  examination  and  get  a  license,  who  otherwise  would 
have  tested  with  but  a  half-knowledge  of  the  process.  There 
have  been  tested  over  13,500  milk  and  cream  bottles  and  pi- 
pettes and  334  would-be  licensees.  Had  it  not  been  for  the 
law,  243  incorrect  bottles  and  38  incompetent  operators, 
unable  to  test  correctly  even  under  conditions  when  if  ever 
they  would  have  striven  to  do  their  best,  would  have  been  to- 
day adjudicating  the  value  of  milk  at  Vermont  creameries 
and  factories.  Many  incorrect  pipettes  and  acid  measure  were 
detected  and  regraduated  and  are  not  included  in  this  showing. 
A  considerable  number  of  operatives  were  refused  licenses  on 
the  first  examination,  but  were  granted  them  after  they  proved, 
on  second  trial,  that  they  had  learned  how  to  test  milk. 
Every  man  testing  in  Vermont  today  at  least  knew  how  to 

I,—  since  writloft,  one  very  bad  lo(  direct  from  a  mBonfactnrer  who  (cnaiatitiefi  hia 
good>  has  been  handled  and  the  Imperfccl  piecea  lemoved. 
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test  when  he  took  the  examination.  Whether  in  actual  work 
he  does  as  well  as  he  knows  is  another  story. 

Many  operators  have  protested  against  our  ruling  that  they 
test  cream  on  the  ground  that  whole  milk  only  was  delivered 
at  their  creameries.  We  have  insisted  on  this  point  for  three 
reasons.  In  the  first  place  the  law  says,  and  very  properly, 
"milk  and  cream";  then,  again,  the  farm  separator  is  so  com- 
monly used,  that  most  creameries  are  equipped  and  all  must  soon 
be  equipped  to  test  cream ;  and,  finally,  there  is  a  greater  likeli- 
hood of  error  in  cream  analysis  than  in  milk  analysis.  This 
error  is  largely  due  to  the  fact  that  when  cream  is  pipetted  — 
particularly  separator  cream,  or,  indeed,  any  cream  carrying 
over  twenty-five  per  cent  of  fat  —  it  is  so  thick  that  it  does  not 
flow  readily.  Eighteen  grams  is  not  delivered  into  the  bot- 
tle by  measuring  eighteen  cubic  centimeters.  Then,  again,  the 
cream  may  he  frothy  or  filled  with  gas  bubbles.  These  errors 
cause  low  results,  unless  they  are  avoided  by  the  use  of  a  cor- 
rection table  or  unless  the  pipette  delivery  is  weighed. 

The  correct  amount  of  cream  is  most  surely  obtained  by 
weighing  the  pipette  delivery.  So  many  fail  in  this  matter 
that  I  want  to  make  it  clear. 
The  apparatus  needed  is 
simply  a  small  druggist's 
scale  and  a  few  weights. 
The  empty  cream  bottle  on 
one  scale  is  balanced  by  the 
slide  or  weights  on  the  other. 
An  eighteen  gram  weight  is 
^,AAeA  and  the  well  mixed 
cream  is  pipetted  into  the 
cream  bottle  until  the  bal- 
ance swings  evenly.  The 
test  is  then  proceeded  with  as 
SPRINGER  SCALE.  usual.     The  operation  is  no 

more  intricate  than  is  the  weighing  i>f  the  butter  into  the  tub 
in  which  it  is  packed.  It  is  precisedly  the  same  thing,  weighing 
into  a  weired  empty  package  a  given  weight  of  the  material 
wanted.  The  extra  time  consumed  need  not  be  more  than  a 
minute  to  the  sample,  and  as  a  result  of  its  expenditure  far 
greater  accuracy  is  insured.  Every  patron  taking  separator 
cream  to  a  creamery  should  insist  that  the  management  test 
eighteen  grams  of  his  cream,  that  they  weigh  the  delivery 
of  the  pipette. 

That  this  matter  may  be  made  the  more  clear  two  pictures 
of  cream  test  scales  are  given.  Th*  larger  one  is  manufactured 
hy  the  Springer  Torsion  Balance  Co.,  92  Reade  Street,  New 
York,  in  accordance  with  the  suggestions  of  the  Maine  exper- 
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iment  station.  The  empty  cream  bottle  is  placed  in  the 
specially  adapted  left  hand  pan,  is  counterpoised  by  the  slide 
and  weights  or  both,  and  then  eighteen  grams  of  cream  are 
pipetted  against  an  added  eighteen  gram  weight.  The  small- 
er cut  shows  a  new  scale  made  by  Henry  Troemner,  710  Market 
Street,  Philadelphia,  Pa.  It  is  as 
nearly  rust  proof  as  possible,  its 
three  inch  bearings  are  set  with 
agate  and  its  pans  are  made  of  por- 
celain. Its  method  of  use  is  simi- 
lar to  that  indicated  for  the  Spring- 
er scale.  These  scales  with  weights, 
TROEMNER  SCALE.  cost  from  eight  to  ten  dollars  and 

both  are  excellently  adapted  to  the  purpose. 
ERRORS  OF  INTENT. 
I  believe  in  the  "open  door"  system  in  a  creamery,  I  would 
have  the  management  open  its  books  and  its  testing  opera- 
tions to  patrons.  I  know  of  one  creamery  where  the  test  is 
done  in  secret  and  the  books  kept  under  lock  and  key.  Se- 
crecy is  unwise;  publicity  disarms  suspicion.  Dishonest 
methods  of  sampling  or  testing  are  used  occasionally.  I 
believe  that  "occasionally"  is  as  strong  a  word  as  is  war- 
ranted by  the  facts.  I  feel  that  ninety  or  ninety-five  per 
cent  of  the  troubles  which  agitate  the  patrons  as  to  the  test 
system  are  imaginary  rather  than  real.  The  phrase  is  wor- 
thy of  repetition  and  emphasis.  Nine-tenths  or  more  of  the 
discrepencies  in  results  are  apparent  rather  than  real.  Yet, 
unfortunately,  sometimes  errors  of  intent,  deliberate  dishon- 
esty, exist.  I  have,  however,  no  sympathy  for  a  patron 
who  growls,  or  swears,  or  whines,  .who  claims  that  he  has  no 
recourse,  that  he  is  in  the  hands  of  the  management  and  must 
take  what  they  give  him,  who  alleges  incompetence  or  worse, 
without  striving  to  correct  it  or  to  confirm  his  allegations  by 
investigation.  He  has  recourse.  He  can,  if  he  will,  work  out 
his  own  salvation,  either  by  his  own  hand,  by  that  of  some 
bright  young  man  or  woman,  or  by  that  of  Uncle  Sam.  If  he  is 
sincere,  if  he  really  wants  to  learn  the  truth,  he  can  help  him- 
self or  be  helped  to  attain  the  right  in  the  manner  already 
cited. 

One  of  ray  former  associates  on  the  State  Board  of  Agricul- 
ture was  wont  to  say,  that  in  this  era  of  trusts,  which  are 
viewed  with  some  suspicion,  there  is  the  one  trust  we  should 
accept  to  a  greater  extent  than  we  do,  and  that  is  "trust  one 
another."  The  present  conditions  in  this  state  do  not  in  my 
judgment  warrant  the  wholesale  feeling  of  distrust  which  is 
prevalent   among  patrons.     I  would  substitute  for  the  word 
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"distrust"  one  which  I  think  will  be  found  farmore  helpful  as 
a  means  of  arriving  at  the  truth,  one  which  will  satisfy  the 
creamery  management  far  better,  the  word  "investigate." 

Do  not  distrust  but  investigate.  I  am  confident  that  most 
creamery  managements  will  gladly  meet  candid  and  sincere 
patrons  more  than  half  way  in  the  investigation  of  apparent 
discrepancies  and  in  the  rectification  of  any  proved  inaccuracy 
or  injustice.  When  the  day  of  general  mutual  investigation 
dawns  in  creamery  work  there  will  be  greater  harmony  be- 
tween patron  and  management  and  better  work  all  around. 


UNIVERSITY  OF  VERMONT 

AND  STATE  AGRICULTURAL  COLLEGE. 

VERMONT 

AGRICULTURAL  EXPERIMENT  STATION 

BURLINGTON,  VT. 

Special   Bulletin,  October,   1899. 

SAMPLING  HIL.K  AND  CREAM. 

Dairymen  are  learning  to  use  the  Babcock  test  more  every 

year  upon  theirindividual  cows  or  the  entire  dairy,  either  using 

it  themselves  or  having  tests  made  for  them  at  the  creamery 

or  by  the  experiment   station.      The  results  of  analysis  are 

useless  and  misleading  if  obtained  on  poor  samples.      There 

is  reason  to  believe  that  many  do  not  understand  how  easy  it 

is  to  take  an  incorrect  sample. 

The  following  directions  for  accurate  sample  taking  are 

£  tinted  for  the  information  of  the  dairymen  of  the   state, 
opies  will  be  sent  without  charge  to  any  address  on  applica- 
tion to  the  Experiment  Station,  Burlington^^Vt. 

1.  To  test  individual  coivs. — Provide  as  many  fruit  jars 
(pints  or  quarts)  as  there  are  cows  to  be  tested.  (Wide- 
mouthed  bottles  will  do  if  jars  cannot  be  obtained.  If  used, 
they  should  have  tight  corks.  Narrow  mouthed  bottles  make 
accurate  sampling  difficult  and  often  impossible.) 

Label  each  jar.  Into  each  put  preservative  to  keep  the  milk 
sweet.  (Use  either  formalin,  sometimes  called  formaldehyde, 
about  20  t<j  30  drops;  or  corrosive  sublimate,  colored  with 
analin  red,  about  ten  grains;  or  potassium  bichromate,  not 
more  than  ten  grains.  Formalin  is  preferable  and  non- 
poisonous,  .  the  other  two  are  poisons  and  should  be  handled 
carefully.  These  may  be  obtained  at  any  drug  store  or  at 
the  loca-1  creamery.) 

At  the  iirst  milking  pour  the  entire  milk  of  the  cow  back 
and  forth  from  one  pail  to  another  not  less  than  three  times 
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and  then  at  once  dip  out  approximately  a  sfill  (a  gfill  cup  on  a 
long'  handle  works  well — a  small  teacup  will  do)  and  pour  into 
the  jar.  Close  the  jar  and  keep  it  closed  until  the  next  milk- 
ing. Proceed  thus  with  each  cow.  At  the  next  milking  re- 
peat the  operation,  adding  a  second  g-ill  of  recently  poured 
milk  from  the  first  cow  to  the  gill  taken  at  the  first  milking. 
and  similarly  with  the  other  cows.  Proceed  thus  for  from 
four  to  eight  successive  milkings,  keeping  the  jar  closed  ex- 
cept when  putting  in  the  milk.  This  makes  what  is  known  as 
the  composite  sample,  one  which  is  much  more  trustworthy 
than  a  sample  taken  from  a  single  milking.  If  samples  are 
to  be  transported,  the  last  sub-san^ple  of  each  composite 
sample  taken  should  be  made  to  fill  the  jar  absolutely  full  to 
prevent  churning  on  the  way. 

Cows  vary  considerably  in  the  quality  of  their  milk  at  differ- 
ent stages  of  lactation.  If  only  infrequent  samples  are  taken, 
most  nearly  accurate  results  (that  is,  such  as  will  most  closely 
indicate  the  average  quality  for  the  year)  will  be  usually  ob- 
tained if  samples  are  taken  approximately  as  follows: 

Cows  calving  in  the  spring:  One  composite  sample  six 
weeks  and  another  six  and  a  half  to  seven  and  a  half  months 
after  calving;  or  two  composite  samples,  taken  about  two 
weeks  apart,  six  months  after  calving. 

Cows  calving  in  the  summer:  One  composite  sample  eight 
weeks  and  another  six  to  seven  months  after  calving;  or  two 
composite  samples,  taken  about  two  weeks  apart,  from  three 
to  five  months  after  calving. 

Cows  calving  in  the  fall:  One  composite  sample  eight  to 
ten  weeks  and  one  five  and  a  half  to  seven  months  after  calv- 
ing; or  two  composite  samples,  taken  about  two  weeks  apart, 
from  five  to  seven  months  after  calving. 

Samples  taken  at  other  times  may  give  satisfactory  results. 
Prolonged  experience  has  shown,  however,  that  greater  like- 
lihood of  getting  a  correct  average  for  the  year  is  attained  by 
sampling  at  these  times, 

II.  To  test  the  entire  dairy  as  a  ifhole  —  Prepare  a  fruit 
jar  as  uijder  I.  If  the  churn  will  hold  the  entire  milking, 
pour  it  in  and  slowly  revolve  the  churn  for  a  couple  of  min- 
utes, then  draw  out,  taking  a  gill  soon  after  starting  the  milk 
out  of  the  gate.     Repeat  for  several  milkings,  as  under  I. 

If  the  milking  is  too  big  for  the  chum,  pour  the  milk  in 
each  large  can  three  or  more  times  back  and  forth  and  after 
the  last  pouring  of  each  can  dip  out  at  once  a  gill  into  a  sec- 
ond jar.  Having  gills  from  each  can  united  in  the  jar,  pour 
these  not  less  than  three  times.  Take  one  gill  and  put  into 
jar  as  under  I.  The  stirring  method  of  sampling  from  large 
cans  should  not  be  resorted  to  unless  neither  of  those  cited 
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above  is  practicable.  If  used,  the  contents  of  each  large  can 
should  be  vigorously  stirred  with  a  long  handled  dipper 
round  and  round,  reverse,  and  dipping  deep,  for  one  to  three 
minutes,  and  a  gill  taken  into  a  second  jar  at  once  on  the  com- 
pletion of  the  stirring  of  each  can  of  milk,  the  several  united 
gills  to  be  poured  and  one  gill  taken  for  the  final  composite 
sample  which  should  be  built  up  as  under  I. 

HI.  To  test  cream  from  the  dairy. — (a.)  Shallow  setting 
cream.  This  class  of  cream  cannot  be  accurately  sampled  or 
tested. 

(b.)  Deep  setting  or  so-called  "gravity"  cream.  The  entire 
lot  of  cream  merged  together  should  be  poured  as  with  milk 
under  II  and  a  gill  taken  into  a  jar  as  under  I. 

(c.)  Separator  cream.  Proceed  as  under  III  (b.)  If  thick,, 
stirring  may  suffice  as  under  II. 

Not  less  than  a  pint  should  be  used  for  a  sample.  Small 
samples  and  narrow-mouthed  bottles  are  untrustworthy. 

IV.  To  lest  skim  milk  from  a  dairy. — (a.)  Shallow  set- 
ting. If  sour,  add  a  little  caustic  soda  or  lye  and  mix  and 
pour  until  fluid.  Put  a  gill  into  a  jar  without  preservative. 
Make  composite  sample  (four  sub-samples)  as  under  I. 

(b.)  Deep  setting  or  so-called  "gravity".  Pour  or  stir 
vigorously;  take  gill  from  each  can  and  finally  pour  or  stir 
the  united  gills  and  take  a  single  gill.  Make  composite  sam- 
ple (four  sub-samples)  as  under  I  using  preservative, 

(c. )  Separator.  Catch  skim  milk  from  three  to  five  times 
each  run,  distributed  throughout  the  run.  Pour  and  take  a 
gill  for  composite.  Make  four  sub-sample  composite  for  test 
as  under  I,  using  preservative. 

Less  time  need  be  spent  in  mixing  skimmilk  than  with  the 
whole  milk  or  cream. 

V.  To  test  bultemiilk  or  whey. — Draw  directly  from  gate 
or  siphon;  make  use  of  the  composite  sample  with  preser- 
vative. 

VI.  To  cher.k  correctness  of  test  at  creamery  or  cheese 
factory. — (a.)  Halving  creamery  sample.  When  the  cream- 
ery composite  sample  is  complete  and  ready  for  testing,  re- 
quire the  operator  to  furnish  one-half  of  it.  Be  certain  that 
the  sample  is  thoroughly  mixed  by  pouring,  that  all  the 
cream  from  the  sides  of  the  jar,  cover,  etc.,  is  mixed  back  into 
the  milk  or  cream,  and  that  the  halving  is  done  immediately 
after  the  last  pouring. 

(b.)  Duplicating  creamery  sample.  Every  time  that  the 
party  sampling  milk  at  the  creamery  samples  a  patron's  milk, 
the  latter  may  require  him  to  furnish  a  duplicate  sample  in  a 
jar  controlled  by  the  patron.  Duplicate  composite  samples 
may  be  made  thus  which  should  test  closely  alike. 
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(c.)     Sampling  at  the  dairy.     Follow  directions  under  II. 

Either  of  these  three  methods  of  checking  creamery  testing' 
is  open  to  objection.  In  (a)  the  sample  or  testing  may  be  in- 
correctly managed  at  the  creamery,  the  sample  being  under 
control  of  one  of  the  interested  parties,  the  creamery  man.  In 
(b)  the  sample  may  be  improperly  handled  by  the  other  in- 
terested party,  the  patron  under  whose  control  it  is  located. 
Method  (c)  resembles  (b)  in  this  respect,  and,  moreover,  results 
may  be  vitiated  because  of  error  or  insufficient  care  in  samp- 
ling. 

The  experiment  station  strongly  urges  dairymen  as  far  as 
possible  to  make  use  of  the  Babcock  test  at  their  own  homes. . 
It  is  of  more  value  as  used  between  cow  and  cow  than  for  set- 
tling money  matters  between  man  and  man. 

To  such  residents  of  the  state  as  do  not  consider  it  advisable 
to  make  their  own  tests,  or  to  have  neighbors  make  them  for 
them,  the  experiment  station  offers  its  services  to  a  limited 
extent.  It  cannot  do  regularand  wholesale  testing  for  any 
individual  or  company,  but  will  handle  small  numbers  of 
samples  without  charge.  It  makes  but  few  requirements,  a& 
follows: 

1  Samples  should  be  carefully  taken  in  accordance  with 
these  instructions. 

2.  Wide  mouthed  jars  should  be  used. 

3.  Jars  should  be  filled  absolutely  full  to  prevent  churning 
in  transit. 

4.  Express  charges  should  be  prepaid.  In  case  jars  are  de- 
sired baclE  again,  the  express  agent  should  be  asked  to  affix  a 
"free  return  empty"  label  on  the  package  and  it  will  l>e  re- 
turned without  cost. 

5.  The  shipper's  name  should  be  placed  upon  the  package 
for  purposes  of  identification. 
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Thursday  Afternoon. 

Meeting  called  to  order  by  the  President  who  introduced 
Gov.  Hoard  who  spoke  on  the  subject: 

WHAT  SHOULD  THE  CREAMERY  DO  IN  THE  PRO- 
MOTION OF  THE  INTERESTS  OF  ITS  PATRONS. 

Ex-Gov.  W.  D.  Hoard,  Ft.  Atkinson,  Wis. 

I  have  always  been  an  enthusiastic  worker  in  whatever  I  did 
and  enthusiasm  is  the  only  oil  I  know  that  will  lubricate  the 
machinery.  One  of  my  boys  once  complained  of  me,  when  I 
shook  him — he  said,  "Father,  why  you  shake  just  as  though 
you  meant  it,"  and  I  think  myself  that  it  may  be  I  carried  it 
beyond  just  the  true  limitation,  because  of  the  energy  of  con- 
viction which  I  have  on  all  questions.  I  do  not  think  in 
all  the  sixty-three  years  of  my  life  I  have  ever  been  as  much 
of  a  student  as  I  am  today;  and  I  do  not  remember  a  time  in 
my  Kfe  when  it  has  seemed  to  me  that  I  knew  less,  or  when 
what  I  knew  has  seemed  so  small  and  what  I  did  not  know,  so 
big.  This  great  dairy  question  has  so  many  ramifications  about 
it  that  it  is  like  a  great  spider's  web  with  a  center  and  all 
these  threads  running  into  it.  It  embraces  such  a  vast  field 
of  knowledge,  study  and  information,  and  there  is  so  much  to 
do  that  I  am  in  the  fix  of  the  old  Irishman  who,  when  they 
■were  talking  to  him  about  bacteria  said,  "Oh,  Holy  Mother,  I 
wonder  how  any  of  my  ancestors  ever  lived." 

The  question  upon  which  I  am  going  to  talk  to  you  today 
■will  be  treated  in  a  desultory  manner  and  I  shall  have  to  de- 
pend upon  the  stenographer  to  catch  me  as  best  she  can  and 
give  me  a  chance  to  look  it  over  afterwards. 

I  have  striven  to  correct  my  judgement  on  dairy  questions 
by  the  most  direct  means.  I  do  not  want  to  be  a  man  who  is 
ail  theory,  nor  do  I  believe  a  man  should  be  all  practice,  but 
with  theory  and  practice  he  may  possibly  arrive  at  a  just  con- 
clusion. And  so  I  have  invested  in  this  creamery  business 
with  my  son,  a  good  many  thousand  dollars.  We  have  one 
central  plant  in  Fort  Atkinson  which  cost  S25,000  and  we 
have  other  smaller  creameries  in  the  surrounding  towns. 
Surrounding  them,  on  the  average,  is  a  clientage  of  about 
one  hundred  farms,  and  the  ten  creameries  handle  the  milk  of 
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about  10,000  cows  or  about  one  thousaad  cows  to  each  cream- 
ery. Each  one  of  those  farmers  then,  is  affected  directly  by 
the  creamery,  for  his  good  fortiune  or  his  ill.  We  have  gone 
all  through  this  matter  of  distrust,  we  have  had  that  all 
fought  over  years  ago  and  it  is  unavoidable  to  the  existence 
of  every  creamery.  Men  have  to  learn  their  ways,  and  as  the 
boy  said  who  was  set  to  breaking  flax  in  the  bam  and  who 
didn't  make  any  headway,  that  he  didn't  believe  he  had  "got 
the  hang  of  the  barn  yet."  It  is  always  necessary  to  get  the 
hang  of  the  institution,  and  by  and  by  men  get  to  working  in 
harmony  with  it  and  it  goes  along  all  right. 

I  think  that  every  proprietor  of  a  creamery  ought  to  feel  a 
conscientious  impulse  towards  doing  everything  he  can  for  the 
education  of  his  patrons  and  to  make  that  creamery  conducive 
to  their  education.  Every  creamery  is  like  a  school  house,  it 
is  an  educational  center.  Now  if  the  school  does  its  duty  and 
the  patrons  of  the  school  do  their  duty,  and  the  schoolmaster 
does  his  duty,  at  once  you  see  everything  becomes  harmoni- 
ous and  the  school  is  conducive  to  the  advancement  of  civili- 
zation and  knowledge  in  the  community.  If  the  school  teach- 
er is  out  of  harmony  with  the  school  and  scholars,  this 
school  does  not  become  a  useful  center,  but  becomes  a  maker 
of  discord  worse  than  nothing.  The  creamery  is  like  the 
school  house  the  world  over,  in  that  it  becomes  an  education- 
al center  and  men  come  together  and  whether  they  want  to 
educate  themselves  or  not  they  must  and  will.  Education  is 
unavoidable,  either  right  education  or  wrong,  there  is  no 
such  thing  as  men  touching  elbows  with  each  other  but  what 
there  grows  out  of  it  some  sort  of  education. 

The  difficulty  with  all  of  us  is  ignorance.  I  don't  mean  to 
charge  you  with  ignorance  any  more  than  myself.  When  I 
look  hack  over  my  life  and  see  where  I  have  failed,  I  find  in 
almost  every  instance  it  is  because  I  did  not  know  enough. 
Christ  says,  "The  truth  shall' make  you  free,"  and  I  tell  you 
that  if  you  study  the  utterances  of  Jesus  Christ  along  the  line 
of  philosophy  you  will  find  that  there  are  many  statements 
that  reach  far  into  the  philosophy  of  human  growth.  "The 
truth  shall  make  you  free."  Now  what  shall  make  you 
slaves?  Error,  wrong  judgement,  wrong  suppositions  of 
things  makes  a  man  a  slave  to  himself,  to  his  own  error,  to 
his  own  foolishness,  to  his  own  ignorance  and  to  every  line  of 
misconception  that  crosses  his  pathway;  and  he  is  a  slave  to 
every  other  man.  Now  then,  what  shall  we  do  to  make  our- 
selves free,  how  shall  we  get  at  the  truth  in  our  own  mind,  in 
our  relationship  to  our  duty  and  our  business,  and  get  at  the 
truth  of  the  thing  itself? 
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Prof.  Hills  said  this  morning:  "Don't  distrust,  but  inves- 
tigate."    Get  at  the  truth  of  the  thing. 

The  creamery  stands  there  as  an  educational  center.  What 
shall  that  creamery  do  for  the  promotion  of  the  good  of  its 
patrons?  I  would  have  the  creamery,  I  have  been  striving  to 
do  it  in  my  own  case  and  I  have  only  been  hampered  by  the 
inertia  of  the  patrons — I  would  have  the  creamery  issue  every 
year  a  printed  report,  and  that  report  should  include  these  facts: 
First,  the  names  of  the  patrons;  second,  the  number  of  cows 
each  patron  keeps;  third,  the  number  of  pounds  of  milk  each 
patron  furnished  at  the  creamery;  fourth,  the  per  centage  of 
butter  fat  that  milk  produced;  fifth,  the  amount  of  butter 
made;  sixth,  the  average  price  received  for  butter  at  that 
creamery  for  the  year;  seventh,  the  average  price  per  hun- 
dred pounds  of  milk  that  those  receipts  called  for;  eighth,  the 
amount  per  hundred  pounds  of  milk  each  patron  received; 
ninth,  the  returns  per  cow  to  each  patron,  in  weight  of  milk 
and  butter  and  money  for  the  year. 

It  looks  like  a  simple  thing  don't  it?  But  if  there  is  any- 
thing on  earth  the  average  patron  will  fight,  it  is  his  own 
enlightenment.  I  am  not  talking  now  about  efforts  on  lines  of 
theory,  I  am  talking,  as  a  fellow  said,  "Close  down  to 
where  they  live."  I  know  men  from  actual  business  dealing 
with  them,  and  I  repeat  it,  if  there  is  anything  on  earth  pat- 
rons fight,  it  is  their  own  enlightenment.  Whydotheyfightit? 
Because  they  must  take  it  first  to  see  where  their  own  mis- 
takes are  and  every  other  man  sees  their  mistakes  too,  and  they 
are  sensitive.  What  was  the  difficulty  with  these  reports? 
We  got  them  out  and  we  raised  a  hullabaloo  about  our  ears. 
The  man  who  was  stupid  and  careless,  he  did  not  study 
enough  about  his  business  to  appreciate  a  good  result,  did  not 
want  that  result  made  manifest  to  the  eyes  of  his  neighbor; 
he  wanted  to  be  treated  tenderly;  he  would  rather  not  know 
anything  than  not  to  be  treated  tenderly;  and  every  fellow 
who  was  like  unto  him  kicked  up  a  rumpus  and  we  have  had 
rumpus  after  rumpus.  But  by  holding  on,  by  being  patient, 
by  never  letting  up,  these  fracuses  have  subsided  and  men  be- 
gin to  see  the  truttj. 

Every  man's  horizon  is  limited  to  what  he  can  see.  Lift 
him  up  and  he  has  a  wide  horizon,  and  by  and  by  you  can  lift 
him  so  he  can  see  the  relation  of  other  men  to  him.  Nothing 
is  more  common  in  this  world  than  to  see  a  man  hold  a  cent 
so  closely  to  his  eyes  that  he  cannot  see  a  ten  dollar  ^old  piece 
behind  it.  The  point  of  vision  is  a  wonderful  thing  in  giving 
us  an  understanding  of  our  relations. 

Now  common  sense  is  the  great  solvent  of  our  difficulties  in 
this  work.     When  my  boy  was  in  the  high  school  he  had  an 
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essay  to  write.  The  teacher  told  him  to  dejine  common  sense. 
He  came  to  me  and  says,  "Father  can  you  tell  me  the  mean* 
ing  of  common  sense?"  and  I  said  "Yes,  of  course  I  can,"  and 
I  started  in,  but  I  never  was  so  brought  up  standing-  in  my 
life.  I  studied  a  week  and  finally  with  the  boy's  help  evolv^ 
this:  That  common  sense  is  the  widest  understanding  possi- 
ble of  the  relation  of  common  things.  We  live  a  life  of  com- 
mon things  and  we  do  not  live  a  life  of  uncommon  things;  it  is 
necessary  first  to  have  the  widest  understanding  possible  of 
the  relation  of  common  things,  and  next  to  know  our  relation 
thereto,  and  then  to  have  the  ability  to  see.  Baphael  the 
great  painter,  was  asked  to  define  art  in  a  single  sentence  and 
he  spent  a  month  trying  to  surround  (as  the  saying  is)  the 
proposition,  and  he  evolved  this;  "Art  consists  of  the  ability 
to  See."  Now  stop  and  think  about  that  a  moment.  Art 
consists  of  the  ability  to  see.  What  did  he  mean?  He  meant 
if  the  mind's  eye  did  not  see  the  picture  before  it  was  painted, 
the  hand  could  never  paint  it.  Do  you  know  that  applies  just 
the  same  to  the  making  of  an  axe  helve?  If  a  man  buys  a 
piece  of  timber  and  if  he  does  not  see  the  axe  helve  clearly  in 
his  mind's  eye,  he  will  spoil  the  timber.  It  applies  to  the 
digging  of  a  ditch;  if  the  man  does  not  see  the  proportions  of 
the  ditch  clearly  in  his  own  mind  it  would  only  be  a  crooked 
gash  in  the  ground.  An  Irishman  once  dug  a  ditch  for  me 
and  it  was  so  fine  a  piece  of  work  I  said  "That  is  a  ditch  fit 
for  a  king,"  and  O'Brien  made  me  a  polite  bow  and  said. 
"Your  honor,  the  O'Briens  were  kings  once."  That  man 
came  from  one  of  the  old  families  in  Ireland;  evolution  and 
disorder  had  scattered  the  people,  but  they  were  kingly  in 
their  origin  and  the  old  man  took  a  kingly  pride  in  making  a 
ditch  and  a  good  one. 

If  I  could  get  men  to  see  that  —  if  I  could  see  that  bred  in 
the  soil  of  human  character,  and  it  should  be  in  the  character 
of  a  man's  work. —  I  should  be  doing  something  to  elevate 
civilization. 

If  a  man  will  take  pride  in  his  work,  pride  in  the  character 
of  his  cattle,  pride  in  the  amount  they  produce,  pride  in  the 
producing  power  of  his  farm,  that  man  becomes  an  intelligent 
and  manifest  power.  If  that  man  takes  no  pride  in  his  work, 
every  day  he  inevitably  takes  a  lower  and  lower  conceit  of  his 
duty  and  the  final  results  are  as  Mr.  Whittaker  said  this 
morning  about  breeding  down  of  cattle — it  is  a  grading  down, 
not  up  of  the  intelligence  of  the  farmer.  I  can  take  you  into 
communities  where  forty-two  years  ago  I  lived  where  the 
whole  community  was  made  up  of  old  farmers,  as  fine  speci- 
mens of  men  as  this  country  affords.  And  today  that  commu- 
nity is  in  the  hands  of  men  absolutely  discordant  in  character. 
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no  sucli  ability  shown  in  farming-  as  was  done  there  forty 
years  ago.  What  has  caused  this  deterioration?  It  is  the 
lack  of  that  intelligent  judgment  which  belongs  or  should 
belong  to  the  farmer.  The  creamery  can  promote  that  and  if 
the  man  who  runs  the  creamery  is  a  statesman  and  a  good 
politician,  if  he  is  a  broad  minded  man  and  can  take  hold  of 
that  community,  the  influence  of  that  creamery  upon  the  com- 
munity in  the  promotion  of  knowledge  and  good  fortune  will 
be  astonishing.  My  good  friends,  I  have  seen  it  worked  out, 
I  have  done  what  I  could  to  work  it  out  in  my  own  business. 
I  have  seen  hundreds  of  creameries  in  this  country  where  the 
patrons  are  examples  of  the  remarkable  influence  of  such  de- 
termination. Therefore  I  say  a  creamery  can  be  an  almoner 
of  good  to  every  community  if  it  will. 

Now  that  report  I  told  you  about  was  a  faithful  exhibit 
every  year  of  just  exactly  what  these  men  have  done.  Start 
a  man  at  ten  cows  that  give  8000  pounds  of  milk  apiece.  He 
brings  to  the  creamery  80,000  pounds  of  milk  in  a  year.  His 
neighbor  looks  the  report  over  and  says,  "Well,  I  don't  any- 
where near  come  up  to  that,  something  is  wrong,"  one  man 
begins  to  look  at  the  work  of  another,  and  the  influence  of 
these  comparisons,  one  upon  another,  is  strengthening  in  its 
effect. 

Now  the  creamery  can  do  other  things;  it  can  aid  mutual 
cooperation.  It  is  so  hard  to  get  the  average  farmers  to  trust 
one  another.  Prof.  Hills  struck  the  key  note  this  morning. 
What  does  a  trust  mean?  What  do  the  great  trusts  mean? 
Just  think  of  it.  Men  put  their  capital  together,  enough  to 
buy  up  cables  and  countries  and  trust  one  another  implicitly, 
while  farmers  with  only  $5,000  at  stake  distrust  one  another. 
Great  capitalists  form  a  trust  in  mutual  defense  against  the 
world.  You  can  learn  a  lot  about  this  trust  business,  you  can 
learn  a  lot  about  what  it  means;  if  you  do  not  look  upon  it 
with  suspicion  you  can  see  it  is  a  force.  These  great  trusts 
will  be  all  right  if  they  are  conscientiously  conducted,  and 
the  great  lesson  to  be  learned  from  the  trusts  is  trust.  If  the 
farmers  in  every  community  would  cooperate  together  and 
consider  these  questions  what  a  great  work  they  could  do  to- 
gether. ■  I  have  been  trying  to  have  the  farmers  cooperate  in 
buying  their  feed  together.  I  said,  "Why  can't  you  put  your 
money  in  a  pool  and  buy  your  bran?"  You  can  start  with 
the  butter  maker  at  the  creamery.  He  can  say,  "bring  in 
your  money  if  you  want  a  car  load  of  bran  we  will  order  it," 
and  finally  we  have  got  them  in;  now  they  cooperate  don't 
they?  By  and  by  there  is  machinery  to  be  bought  and  they 
ask  "Why  can't  we  make  a  pool  and  buy  this  machinery?" 
We  go  to  an  agricultural  machine  agent  and  say,  "We  want  so 
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many  plows  and  harrows  and  all  that  and  then  we  find  a  dif- 
ficult;; each  one  wants  a  different  kind.  As  the  old  Indian 
said,  it  was  a  ^ood  thing  people  didn't  alt  think  alike,  if  they 
did  they  would  aJl  want  his  old  squaw.  We  finally  get  them 
together,  are  all  ready  to  say,  this  community  wants  so  much 
of  this  and  that  and  go  to  an  agricultural  agent  and  say, 
"How  much  will  you  charge  for  all  this?" 

And  so  I  say  to  you,  the  creamery  can  promote  the  interests 
of  the  patrons  in  a  variety  of  ways  if  only  men  will  cooperate 
and  be  willing  to  trust  one  another. 

I  leave  the  question  here  for  you  to  follow  it  out, 

A  Member — One  of  the  worst  things  wehave  to  deal  with 
is  the  question  of  ventilation  in  stables. 

Gov.  Hoard.  You  have  a  practice  in  Vermont  and  New 
Hampshire  of  piling  the  manure  under  the  stable  and  leaving 
it  there  the  year  round.  I  don't  believe  there  is  a  man  of  you 
who  would  live  that  way  over  a  receptacle  of  that  kind  and 
have  it  under  your  home.  Have  you  any  reason  to  believe  that 
the  cow's  lungs  call  for  a  less  pure  air  than  yours  do?  And 
if  you  don't  provide  your  cow  with  as  pure  air  as  you  can,  that 
cow  is  bound  to  suffer  and  you  with  her.  How  shall  you  ven- 
tilate a  stable?  Every  stable  should  be  as  clean  as  your 
kitchen.  You  have  to  heat  your  stable  with  the  animal  heat 
of  the  bodies  of  your  cows,  you  cannot  go  to  work  and  heat  it 
artificially.  Prof.  King,  of  Wisconsin  Experiment  Station, 
invented  the  best  system  of  ventilation  I  have  ever  seen:  Call 
this  room  a  stable,  eight  or  nine  feet  high  and  ceiled  over 
head.  About  half  way  up  the  outer  waD  there  Is  a  register 
there  or  opening  and  a  pipe  that  runs  up  even  to  the  ceiling 
and  an  opening  that  comes  in  at  the  top.  The  cold  air  will 
come  in  there  and  strike  the  warm  air  up  there  against  the 
ceiling  and  force  itself  through  and  against  the  warm  air. 
The  warm  air  will  not  sink  down  and  go  out  and  the  fresh  air 
comes  in  and  through  the  layer  of  warm  air.  And  then  even 
with  the  floor  all  along  behind  the  cows  calculated  cubically 
to  be  sufficient  for  the  number  of  the  cattle  in  the  room,  are 
registers  a  few  inches  above  the  stable  floor,  communicating 
with  long  galvanized  iron  pipes  that  go  up  through  the  roof 
and  as  the  fresh  air  comes  in,  this  foul  air  is  sucked  oiit  at  the 
bottom  and  goes  out  at  the  top.  The  foul  air  ia  constantly 
going  out  of  the  stable  and  the  fresh  air  is  constantly  coming 
in  and  being  warmed.  The  stable  is  at  about  fifty  degrees. 
Mr.  Pierce.     Did  I  hear  you  say  where  the  out-let  was? 

Gov.  Hoard.  At  the  bottom,  usually  behind  the  cattle,  if 
you  face  your  cattle  inward  it  will  have  to  be  on  the  wall. 

A  Member — Would  you  advise  the  four  sides  of  the  stable  to 
be  tight  and  with  that  ventilation? 
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Gov.  Hoard.  Yes,  and  with  plenty  of  windows.  These 
dark,  damp  stables  you  have  in  New  York  and  Vermont,  with 
only  one  window  where  there  should  be  fiv^  stables  without 
ventilation,  and  men  gfoin^  along  as  unconcerned  about  it  as 
though  there  was  no  God  m  Israeli  I  don't  wonder  Christ 
stood  upon  the  mountain  and  said:  "Jerusalem,  Jerusalem, 
how  often  would  I  have  gathered  thee,  as  a  hen  doth  gather  her 
chickens  under  her  wing,  and  ye  would  not."  Do  you  know 
the  progress  and  knowledge  along  these  lines  seems  to  me  some 
times  to  be  almost  sublimely  small  and  yet  I  can  see  progress. 

A  Member — Is  this  a  patented  system? 

Answer.     No  sir. 

Question,     What  are  the  pipes? 

Answer.  Galvanized  iron  according  to  the  cubic  capacity 
needed. 

Question.     For  ten  cows? 

Answer.  Ten  cows  ought  to  have  8,000  cubic  feet  of  air. 

Question.     Has  Prof.  King  published  this  system? 

Answer.     Yes. 

Gov.  Hoard.  I  want  to  give  you  an  illxistration  Prof.  Kinp; 
gave  us  at  our  last  Dairyman's  Convention.  Go  home  and 
take  one  of  your  wife's  two  quart  fruit  jars,  take  a  piece  of 
lighted  candle  and  set  it  into  that  fruit  jar,  then  take  a  piece 
of  rubber  pipe  and  set  it  down  beside  the  candle.  Breathe 
two  breaths  into  the  fruit  jar  and  see  the  candle  go  out.  Just 
think  of  it,  with  two  breaths  of  your  lungs  you  have  used  up 
the  oxygen.  If  you  want  to  see  the  effect  further,  raise  the 
candle  up  a  little  and  breathe  in  and  see  it  go  out  and  see  the 
jar  gradually  fill  up  with  carbonic  acid  gas,  until  you  get  the 
lar  full  of  foul  air  which  is  so  heavy  it  will  not  pass  out. 
Think  of  this  stable  with  its  ten  or  twenty  cows  breathing 
that  foul  air;  and  then  you  ask  them  to  do  good  healthy  work, 
while  you  deny  them  the  chance,  when  with  but  little  expense 
you  could  give  them  a  chance.  If  you  can  change  it  this  win- 
ter do  it  at  once,  for  the  cows  sake,  for  your  own  sake  and  for 
your  Maker's  sake.  I  appeal  for  the  Maker,  as  well  as  for  the 
cow,  for  a  man  who  has  a  reverent  idea  of  his  Maker,  should 
carry  it  with  him  when  he  deals  with  His  creatures.  Put 
this  kind  of  ventilation  and  just  as  much  sunlight  into  the 
stable  as  you  can.  I  am  getting  my  plans  completed  and  I 
will  have  as  many  windows  in  my  new  bam  as  possible. 

Question.     Do  the  cows  face  the  windows? 

Answer.     Yes,  they  face  the  outside. 

Question.     Will  the  sun  shine  on  them? 

Answer.     Part  of  the  day. 

Question.  Is  it  good  for  them  to  have  the  sun  shine  into 
their  faces? 
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Answer.  I  never  saw  too  much  sunshine  for  you  or  for  me. 
or  for  our  cows. 

There  is  only  one  thing  that  objects  to  sunlight  and  that  is  a 
woman.  I  wish  the  dear  creatures  would  only  take  more  sun- 
light. You  know  that  cabbages  grown  in  a  cellar  are  soft, 
without  color,  vigor,  tone  or  flavor.  Animal  life  is  affected 
in  the  same  way.  When  people  in  England  and  Holland  call 
for  white  veal  they  put  a  calf  into  the  dark  and  fatten  him  in 
the  dark  and  the  veal  is  white  and  the  tallow  is  white.  Let 
a  calf  live  in  the  sunlight  and  the  tallow  is  yellow.  Sunlight 
on  the  ainmal  is  the  source  of  color,  and  largely  the  source 
of  heatlh. 

Mr.  Tinkham.  In  the  matter  of  throwing  the  manure  be- 
low the  stable.  What  particular  harm  can  come  to  my  cattle 
when  the  excrement  is  frozen  as  it  is  in  the  winter? 

Gov.  Hoard.     Why  do  you  do  it? 

Mr.  Tinkham.  From  laziness,  chiefly.  We  did  this  partly 
to  avoid  the  loss  sustained  when  the  manure  is  thrown  out  of 
doors.     What  is  the  danger  from  frozen  manure  under  cows? 

Gov.  Hoard.  From  the  ammoniacal  exhalation.  I  know  of 
no  law  of  exception  whereby  the  economy  of  cow  life  does  not 
require  just  as  pure  atr  as  does  mankind? 

Mr.  Tinkham.     Why  is  not  the  air  nearly  pure. 

Gov.  Hoard.  There  is  a  constant  rising  of  ammoniacal  ex- 
halation. When  you  have  a  large  mass  of  manure  under  a 
barn  whether  it  be  frozen  or  not,  and  there  are  times  when  it 
is  not  frozen  —  it  seems  to  me  you  are  in  dangerous  proximity 
to  a  large  amount  of  dangerous  excrement. 

Mr.  Tinkham.  About  that  timt  we  have  begun  to  draw  it 
out. 

Gov.  Hoard,     Why  not  draw  it  out  every  day? 

Mr  Tinkham.  It  is  too  much  trouble.  I  know  it  is  not  con- 
venient and  with  my  abundance  of  poverty  and  lack  of  means 
it  would  be  impossible  for  me  to  do, it. 

, :  Gov.  Hoard.  There  are  in  my  county  very  few  men  but 
what  do  it.  I  think  you  will  hardly  find  in  Jefferson  County, 
Wis.,  a  first  class  dairyman  who  does  not  haul  the  manure 
out  every  day. 

Prof.  Hills.  The  Board  of  Agriculture  has  advocated  at  its 
institutes  the  rapid  withdrawal  of  the  manure  from  the  barn 
for  at  least  the  past  ten  years. 

Mr.  Tinkham.  If  I  was  goin|^  to  keep  an  animal  through 
the  winter  in  the  very  best  possible  condition,  I  would  not 
have  it  in  a  barn  at  all.  I  would  give  it  all  the  food  it  want- 
ed, and  I  would  have  a  shed  for  it  to  go  under,  if  it  wanted, 
with  plenty  of  out-door  air.  I  don't  believe  there  is  anything 
that  will  give  an  animal  constitution  —  and  that  is  simply  the 
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ability  to  resist  hardship,  as  much  as  that  would.  And  this 
is  true  in  a  broader  sense.  There  is  a  family  in  my  neighbor- 
hood the  children  of  which  go  bare-footed  until  after  snow 
comes,  I  don't  know  as  you  could  kill  one  of  those  children  if 
you  were  to  try. 

Gov.  Hoard.  In  families  brought  up  in  that  way  every 
child  dies  that  can  die. 

Mr.  Tinkham.  It  is  a  good  thing.  It  is  just  what  it  comes 
to,  the  survival  of  the  fittest.  It  is  true  with  us,  physically 
and  mentally. 

Gov.  Hoard,  But  we  do  not  allow  the  cow  to  live  in  that 
way,  we  shut  her  up.  Let  the  cow  alone  and  let  her  have  her 
range  and  she  will  take  care  of  herself.  She  won't  give 
much  milk,  but  she  will  look  out  for  herself,.  You  shut  her 
up  and  if  you  shut  her  up  you  are  in  duty  bound  to  exercise 
sufficient  judgment  to  give  her  pure  air,  therefore  you  must 
provide  her  with  ventilation,  to  let  in  good  air  and  let  out  the 
bad. 

Mr.  Bronson.  I  would  like  to  call  your  attention  to  the 
basement  stable.  Some  of  the  worst  ammoniated  stables  I 
have  ever  seen  were  some  of  the  old  stables  where  the  manure 
■was  outside.  It  looks  to  me  as  though  a  well  ventilated  base- 
ment with  the  conditions  our  farmers  have,  is  the  best  for 
them.  How  do  you  fix  the  stable  floors  so  there  will  be  no 
trouble? 

Gov.  Hoard.  If  you  keep  your  stable  at  fifty  you  will  read- 
ily see  there  must  be  exhalation.  I  would  construct  the  bottom 
of  my  stable  of  cement,  except  where  the  cows  must  lie,  there 
I  put  plank.  The  cows  are  always  well  bedded  but  cows 
will  push  that  bedding  away  and  leave  bare  places,  so  where 
they  lie  I  put  a  non-conductor.  This  plank  runs  under  them 
but  just  as  soon  as  they  step  back  they  stand  on  cement,  and 
behind  them  there  is  a  slight  gutter,  not  over  two  inches  deep 
and  in  everything  about  it  I  try  to  make  it  absolutely  imper- 
vious, I  would  sprinkle  land  plaster  night  and  morning  in 
there,  first  for  the  health  of  my  cows,  and  second  to  save  am- 
monia. You  go  to  New  York  and  pay  for  ammoniacal  salts, 
say,  sixteen  cents  a  pound.  Now  land  plaster  costs  me  $1.60  a 
barrel  and  I  believe  it  is  worth  two  or  three  times  as  much  as 
it  costs  to  hold  nitrogen  in  the  manure  until  it  is  used  for 
plant  food.  It  is  sprinkled  in  the  gutters  night  and  morning. 
Horse  manure  in  the  gutter  behind  the  cows  is  spread  as  an 
absorbant  and  if  I  have  not  sufficient  horse  manure  I  gather 
about  a  dozen  salt  barrels  full  every  year  of  road  dust.  My 
hired  men  go  into  the  roads  and  gather  up  the  dust  and  these 
barrels  are  carried  into  the  stable  and  they  stand  there.  It 
takes  a  little  labor  but  what  are  we  here  for  but  to  swap  la- 
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bor  for  money.  My  cows  are  tied,  each  cow  by  herself.  I 
■would  not  use  a  stanchion  for  two  reasons;  one  is  the  discom- 
fort of  the  cow,  and  the  other  is,  when  cows  are  lyingf  down, 
other  cows  step  on  their  udders.  My  cows  wear  a  leather  hal- 
ter fastened  with  a  snap  and  ring.  In  front  of  them  is  a  horse 
rack  and  it  slants  toward  the  cow.  It  is  about  thirty-eipht 
inches  from  the  floor.  It  is  eight  inches  wide  at  the  bottom 
and  at  the  top  it  is  two  and  one-half  feet  wide  Now  the  use 
of  the  rack  is  to  force  the  cow  back  when  she  stands.  I  nail 
a  strip  of  two  fay  three  across  the  stall  just  forward  of  her 
hind  toes.  I  fill  the  place  with  bedding,  so  when  the  cow  lies 
down  she  comes  up  on  to  the  dry  bedding,  when  she  gets  up 
the  rack  forces  her  back.  I  have  cows  with  white  flanks,  just 
as  white  in  winter  as  they  would  be  if  turned  out  to  pasture, 
and  I  can  make  the  cleanest,  purest  milk  I  ever  saw.  My 
wife  don't  complain  that  the  hired  man  has  peppered  the  milk 
with  manure  before  it  came  to  the  house. 

A  Member — They  can't  lay  on  the  whole  business? 

Mr.  Hoard.  You  don't  understand  me.  The  rack  stands 
thirty-six  inches  from  the  floor.  The  cow  comes  right  under 
it,  she  eats  out  of  the  rack.  I  can't  explain  it  to  you  so  you 
can  see  it.  Write  me  when  I  get  home  and  ask  me  to  send 
you  a  good  engraving  of  it  and  I  will  do  so, 

Mr.  Smith.  Gov.  Hoard  has  been  an  old  friend  of  mine  and 
an  old  correspondent.  I  have  received  something  like  fifty- 
two  letters  a  year  from  him  for  the  last  fifteen  years  in  the  shape 
of  Hoard's  Dairyman,  the  instruction  which  I  have  received 
from  these  letters  has  enabled  me  to  achieve  some  of  the 
success  that  I  have  gained  in  the  years  that  have  passed.  It 
is  by  studying  along  these  lines,  following  out  the  examples 
which  have  been  laid  down  for  me  in  these  fifty-two  letters, 
that  has  enabled  me  to  branch  out  in  tne  lines  that  he  has 
suggested.  It  is  for  this  reason  that  I  own  today  the  grandson 
of  the  cow  he  has  spoken  of  here.  I  would  like  for  the  benefit 
of  this  audience  a  description  of  the  special  purpose  dairy  an- 
imal. 

Gov.  Hoard.  I  will  speak  just  a  few  minutes  along  the 
line  of  such  a  cow,  tomorrow,  if  I  may  be  permitted. 

President  Pierce.  Unless  it  interferes  with  the  speakers 
tomorrow  morning,  we  will  consider  it  so  ordered.  We  will 
now  take  a  recess  until  tomorrow  morning.  The  members 
yfill  remain  for  the  election  of  officers. 
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■     ELECTION  OF  OFFICERS. 

G.  W.  Pierce  of  Brattleboro  was  nominated  by  Mr.  Aitken 
of  Woodstock  to  serve  as  president,  seconded  by  Mr.  Smith. 
Mr.  Pierce  was  unanimously  elected  to  succeed  himself.  Mr. 
Pierce  thanked  the  Association  for  the  honor  of  the  second 
election  as  head  of  the  Vermont  Dairymen's  Association.  It  is 
imposisble  for  me  to  serve  you  another  year.  I  respectfully 
ask  you  to  excuse  me.  H.  W.  Vail  made  a  motion  that  Mr. 
Pierce  be  excused,  and  it  was  so  voted. 

Martin  Clark  of  Williston  was  nominated  for  president  by 
C.  F.  Smith  and  M.  A.  Adams  of  Derby  was  nominated  by  J. 
O.  Sanford,     Result  of  the  ballot  was  as  follows: 

Whole  number  of  votes  cast,  48 

Necessary  for  choice,  25 

Mr.  Adams  had  27 

And  was  elected  president  of  the  Vermont  Dairymen's  Asso- 
ciation for  the  year  ensuing. 

Mr.  Adams.  This  is  one  of  the  proudest  days  of  my  life  to 
be  elected  at  the  head  of  the  Vermont  Dairymen's  Association. 

Mr.  Adams  very  prettily  thanked  the  Association  for  the 
honor  tendered  him. 

Mr.  J.  C.  Sherburne  nominated  Geo.  Aitken  for  first  vice- 
president  and  he  was  unanimously  elected.  Edward  Gordon 
was  nominated  as  second  vice-president  by  Mr.  Byington  and 
was  unanimously  elected. 

P.  L.  Davis  was  nominated  by  H.  W.  Vail  to  succeed  him- 
self as  Secretary.  Nomination  seconded,  and  Mr.  Davis  was 
unanimously  elected.  P.  W.  Strong  was  nominated  by  O.  M. 
Tinkham  to  succeed  himself  as  treasurer.  Nomination  sec- 
onded and  Mr.  Strong  was  unanimously  elected.  Mr.  Geo. 
Terrill  was  nominated  by  Mr.  Bronson  to  serve  as  auditor, 
nominaiton  seconded  and  Mr.  Terrill  was  unanimously  elected. 
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SALE  AND  TESTING  MILK. 
G.  M.  Whitaker,  Editor  New  England  Farmer. 

Cities  and  large  towns  make  a  demand  for  sale  milk.  Con- 
sequently in  a  state  located  like  Vermont,  the  sale  milk  inter- 
est must  necessarily  be  a  minority  one,  and  though  ^le  state 
19  exceptionally  well  equipped  for  dairying,  the  product  of  the 
dairies  must  be  worked  up  into  butter  and  cheese  which  for 
shipment  are  less  bulky  than  milk..  It  is  therefore  appropri- 
ate that  the  state  should  have  dairy  associations,  and  that 
these  should  give  almost  exclusive  attention  to  butter  and 
cheese  making.  But  there  is  in  the  state  a  minority  interest 
engaged  in  the  sale  milk  business,  and  it  is  therefore  also  fit- 
ting that  a  small  portion  of  the  time  at  an  occasional  meeting 
of  this  sort,  should  be  devoted  to  considering  the  dairy  ques- 
tion from  the  standpoint  of  the  sale  milk  farmer. 

In  your  state  ten  of  your  larger  cities  and  towns  have  an 
aggregate  population  of  about  75,000,  quite  a  proportion  of 
these  people  must  be  supplied  by  the  milkman,  probably  in 
most  cases  the  man  distributes  what  he  produced  on  his  farm. 

Averaging  many  statistics,  a  pint  per  day  per  capita  is  the 
consumption  of  whole  milk,  so  that  the  sale  milk  business  in 
the  cities  and  larger  towns  of  the  state  amounts  approximately 
to  37,000  quarts  per  day. 

But  this  is  not  all.  The  city  of  Boston  is  reaching  out 
towards  Vermont  for  a  portion  of  its  milk  supply,  and  has  al- 
ready tapped  the  state  at  three  different  points.  A  car  runs 
through  the  southwestern  portion  of  the  state  every  morning, 
taking  a  number  of  cans  of  milk  from  farmers  in  South  Ver- 
non and  vicinity.  Another  line  enters  the  state  at  Bellows 
Falls,  over  which  something  like  two  carloads  or  approxi- 
mately 6,000  quarts  are  shipped  daily.  This  milk  is  in  some 
instances  drawn  in  wagons  many  mile^  to  the  railroad  station 
for  shipment  by  cars.  When  the  car  stopped  at  Bellows  Falls 
one  route  from  Chester  wae  sixteen  miles  long,  the  driver 
starting  every  night  at  nine  o'clock  for  his  sixteen  mile  drive 
to  Bellows  Falls,  picking  up  along  the  highway  about  one 
hundred  and  eighty  cans.  Since  then,  in  order  to  save  such  a 
loi^  drive,  the  car  has  started  farther  up  the  railroad. 

The  proprietors  of  this  milk  route  also  control  a  number  of 
creameries  along  the  line  of  that  road  between  Bellows  Falls 
and  Rutland,  which  are  run  by  them  independent  of  any  city 
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milk  business,  but  which  can  be  drawn  upon  at  any  time  should 
a  strike  or  climatic  condition  produce  a  shortage  of  milk  in 
the  city. 

A  third  firm  of  Boston  wholesalers  run  a  car  through  New 
Hampshire  to  the  Vermont  line  at  White  River  Junction,  con- 
trolling- creameries  in  this  state  from  which  they  draw  occa- 
sional supplies  of  milk  and  cream  when  the  supply  in  the  mar- 
ket demands,  and  which  they  hold  in  reserve  as  a  possible 
source  of  further  supplies  should  the  market  require. 

Any  figures  on  Vermont's  sale  milk  business  must  necessa- 
rily be  somewhat  vague  and  based  on  generalities,  but  I  esti- 
mate that  the  direct  sale  milk  industry  in  Vermont  approxi- 
mates 44,000  quarts  per  day,  with  a  contingent  interest  of 
considerable  more  in  creameries  and  cheese  factories  owned  or 
controlled  by  Boston  milk  wholesalers  as  a  possible  source  of 
supply  for  the  Boston  market  in  case  of  trouble.  The'  value 
of  this  business  is  hard  to  estimate,  because  the  milk  shipped 
to  Boston,  brings  a  much  smaller  price  than  that  retailed  by 
the  producer  among  his  neighbors,  but  45,000  quarts  at  two 
cents  per  quart  amounts  to  $900  per  day,  or  $328,000  oer  year. 

Very  few  people  are  aware  at  first  thought,  or  until  they 
have  studied  into  the  question,  of  the  great  difference  in  in- 
terest and  motives  between  sale  milk  dairying  and  butter  and 
cheese  making.  The  butter  maker  is  interested  in  producing 
the  greatest  amount  of  butter  fat  possible.  He  cares  nothing 
about  the  quality  of  any  individual  quart  of  milk;  but  with 
scales,  Babcock  tester  and  multiplication  table  he  figures  on 
the  total  amount  of  butter  fat  which  his  cows  will  produce  in 
a  week,  month  or  year.  It  is  a  good  deal  the  same  with  the 
cheese  maker.  But  when  we  come  to  the  sale  milk  producer 
we  meet  an  entirely  different  condition  of  affairs.  Speaking 
in  a  general  way — barring  a  few  exceptions  to  be  noticed  later 
on — ^he  cares  nothing  whatever  about  the  quality  of  the  milk, 
but  looks  only  at  the  quantity.  He  is  not  engaged  in  produc- 
ing butter  fat  but  in  producing  quarts.  He  buys  cows  that 
will  yield  the  greatest  quantity.  If  he  raises  his  own  calves 
he  breeds  from  the  cows  that  are  the  heaviest  milkers.  This 
condition  of  things  tends  to  develop  by  breeding  and  selection 
a  race  of  animals  which  give  poorer  and  poorer  milk  so  far  as 
total  solids  is  concerned.  Let  a  community  which  has  been 
producing  milk  for  a  local  creamery  stop  and  begin  the  ship- 
ment'of  milk  to  Boston;  and  inside  of  two  years  the  average 
milk  produced  in  that  place  will  decrease  two  or  three  per 
cent,  in  total  solids. 

Were  it  not  for  two  things  this  tendency  would  continue  in- 
definitely, how  far  I  do  not  claim  to  be  able  to  predict 
athongh  it  would  be  extremely  interesting  as  a  matter  of  curi- 
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osity  to  ascertain  how  far  breeding  down  in  quality  of  milb 
can  be  carried, 

One  check  on  any  continued  deterioration  would  be  the  con- 
sumer. The  average  consumer  is  extremely  ignorant  regard- 
'  iug  the  composition  of  milk  and  is  too  much  inclined  to  accept 
anything  and  everything  as  milk,  even  the  more  intelligent 
and  critcial  cannot  be  expected  to  detect  a  variation  of  only 
one  or  two  per  cerit,  in  total  solids.  But  there  would  come 
a  time  when  the  milk  would  be  so  extremely  poor  that  even 
the  most  ignorant  consumer  would  remonstrate,  and  the  milk 
dealer,  in  order  to  hold  business,  would  be  obliged  to  sell  milk 
of  a  better  quality. 

Another  factor  in  the  line  of  checking  a  steady  deterioration 
in  the  quality  of  milk  giving  cows,  is  the  state  law,  which 
steps  in  and  says"  "Thus  far  Shalt  thou  go  and  no  further." 
This  accomplished  in  nearly  every  state  in  the  union  by  a 
statute  standard.  A  number  of  states  in  establishing  a  stand- 
ard provide  that  milk  below  the  standard  shall  for  purposes 
of  enforcing  the  law  be  considered  as  adulterated.  New 
Hampshire  and  Maine  provide  that  when  milk  is  found  of 
less  than  standard  quality  it  shall  be  prima  facte  evidence 
that  it  has  been  adulterated,  but  Vermont  and  Massachusetts 
have  laws  prohibiting  the  sale  of  "milk  not  of  g-ood  standard 
quality,"  and  then  prescribe  by  statute  what  that  standard 
shall  be.  Unless  the  Vermont  law  has  been  changed  lately  it 
is  12^  per  cent,  of  solids  except  in  May  and  June,  when 
it  shall  not  be  less  than  twelve  per  cent.  The  Massachusetts 
law  has  been  tinkered  with  until  we  have  a  thirteen  per  cent, 
standard  six  months  of  the  year  and  a  twelve  per  cent,  stand- 
ard six  months.  In  nearly  all  of  our  prosecutions  in  Massa- 
chusetts, even  when  milk  is  doubtless  adulterated,  we  make 
out  our  complaint  for  the  sale,  — or  possession  with  intent  to 
sell  —  of  "  milk  not  of  standard  quality."  In  court  it  is  much 
easier  to  prove  that  milk  fell  below  a  standard  of  quality  than 
to  prove  that  it  was  adulterated. 

These  laws  establishing  an  arbitrary  statute  standard  for 
milk  are  criticised  by  some,  and  I  am  free  to  admit  that  they 
are  open  to  objection.  The  ideal  way  would  be  for  the  con- 
suming public  to  be  so  intelligent  that  individuals  would  be 
willing  to  pay  for  milk  what  it  was  worth  according  to  its 
quality,  fifteen  per  cent,  milk  selling  at  one  price  and  ten  per 
cent,  milk  at  another  price,  all  milk  being  marketable  provid- 
ing it  was  what  it  purported  to  be. 

This  is  an  ideal  to  be  hoped  for,  the  same  as  universal  hon- 
esty and  temperance.  But  I  do  not  believe  that  it  would  be 
wise  to  open  the  prisons  and  discharge  all  of  our  police  and 
constables,  because  mankind  ought  to  be  better,  and  on  sitn- 
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ilar  grounds  I  oppose  doing  away  with  a  statute  standard  for 
milk  because  there  is  an  ideal  that  is  better.  It  seems  to  me 
that  under  the  circumstances  the  standard  is  a  good  thing. 
It  guarantees  to  the  consumer  milk  of  average  quality  and  in 
doing  so  increases  confidence  and  hence  creates  a  larger  de- 
mand.  It  takes  away  from  the  producer  the  competition  of  a 
lot  of  low  grade  stuff;  and  the  broader  interests  of  a  more 
digfnified,  progressive  agriculture  are  promoted  by  putting  a 
stop  to  the  continued  breeding  of  cows  that  would  give  quan- 
tity rather  than  quality. 

There  is  a  sentimental  kind  of  point  sometimes  made  to  the 
effect  it  is  unjust  to  fine  a  man  for  selling  milk  just  as  the  cow 
produced  it,  and  a  shrewd  lawyer  gifted  with  a  good  flow  of 
language,  can  ring  the  changes  on  this  in  a  court  room  with 
much  effect.  It  seems  to  me,  however,  that  the  point  is  more 
sentimental  than  practical,  because  every  producer  knows  what 
the  law  is.  He  has  the  means  of  testing  the  milk  of  his  cows 
and  of  knowing  what  he  sells;  and  if  he  deliberately  sells  milk 
of  less  than  standard  quality,  or  deliberately  owns  cows  pro- 
ducing low-grade  milk,  why  should  not  he  be  punished  as  much 
as  if  he  watered  the  milk  through  the  medium  of  the  pump. 
The  consumer  is  defrauded  by  getting  less  than  he  pays  for 
in  either  case,  and  it  seems  to  me  that  the  transaction  is 
equally  reprehensible,  whether  the  pump  or  the  cow  is  the 
means  used  for  reducing  the  quality  of  the  milk. 

The  statute  standard  is  of  great  assistance  in  preventing 
the  sale  of  milk  that  is  actually  adulterated,  because  where 
milk  is  not  largely  adulterated  with  added  water,  it  is  difficult 
to  tell  whether  it  is  the  milk  to  which  water  has  been  added, 
or  low  grade  milk  just  as  the  cow  produced  it. 

I  said  the  producer  has  the  means  of  testing  the  quality  of 
the  milk  he  produces.  Let  me  explain.  The  Babcock  tester 
is  now  well  known  to  the  butter  maker,  and  its  advantages  to 
the  butter  making  dairyman  have  been  emphasized  in  no  ex- 
aggerated way.  But  sale  milk  producers  and  dealers  do  not 
yet  realize  the  possibilities  of  the  Babcock  for  them.  Fat  is 
the  element  of  milk  that  governs  the  amount  of  total  solids. 
The  solids  not  fat  are  comparatively  constant,  the  fat  vary- 
ing greatly.  What  variation  there  is  in,  the  solids  not  fat  is 
in  the  line  of  an  increase  with  the  amount  of  fat.  The  more 
fat  the  more  solids  not  fat.  Milk  of  twelve  per  cent,  total 
solids  should  have  about  three  per  cent,  of  fat.  Milk  of  four 
per  cent,  fat  will  have  a  strong  thirteen  per  cent,  of  total 
solids.  From  this  you  readilj  see  that  a  milkman  with  a  lit- 
tle two-bottle  tester  can  obtam  a  very  intelligent  idea  of  the 
product  in  which  he  deals. 

While  there  is  need  of  great  accuracy  in  the  use  of  the  Bab- 
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cock  in  creameries  and  cheese  factories  where  the  money  re- 
turned to  the  patrons  is  to  be  decided  by  the  arbitration  of  the 
Babcock,  such  absolute  accuracy  and  such  painstaking  care 
in  all  of  the  details  of  the  manipulation  are  not  necessary 
on  the  part  of  the  man  using  the  Babcock  test  to  throw  light 
upon  the  mysteries  of  the  sale  milk  business.  If  he  finds 
three  and  one-half  or  four  per  cent,  of  fat  in  the  neck  of  the 
test  bottle  he  knows  that  there  is  at  least  as  much  as  that  in 
his  milk'  and  if  his  work  has  been  inaccurate  it  has  been  in 
underestimating  rather  than  in  overestimating  the  quality  of 
his  milk.  He  has  made  a  test  which  is  sufficiently  accurate 
to  enable  hJm  to  have  a  clear  conception  of  the  quality  of  the 
article  in  which  he  deals. 

Those  who  oppose  a  statute  standard  for  milk  portray  the 
milkman's  burden  as  a  constant  wrestling  with  a  great  mys- 
tery and  uncertainty,  with  the  constant  danger  of  being 
pulled  into  court.  This  is  all  wrong.  There  is  no  mystery 
or  uncertainty  about  the  quality  of  the  milk,  and  no  sword  of 
Damocles  hanging  over  the  milkman's  head.  The  milk  of 
different  cows  varies  sometimes  as  much  as  from  ten  to  sixteen 
per  cent,  of  total  solids.  The  milk  of  a  single  animal  varies 
from  day  to  day  but  usually  not  over  one  per  cent.,  going  at 
once  back  to  the  average.  But  the  mixed  milk  of  a  herd  of 
cows  with  good  treatment  will  be  extemely  uniform  and  vary 
but  little  from  day  to  day  the  year  round.  Many  experi- 
ment stations  and  private  dairymen  have  found  that  the 
mixed  milk  from  the  same  animals  varies  hardly  more  than  .2 
of  one  per  cent,  the  year  around. 

The  notion  that  food  influences  the  quality  of  milk  dies 
hard.  When  milk  runs  low  in  quality  the  Boston  milk  con- 
tractors even  now  sometimes  write  to  the  producer  that  he 
must  feed  more  grain,  but  this  will  not  help  the  trouble.  Last 
winter's  legislature  in  Massachusetts  dropped  the  Standard 
for  September  from  thirteen  to  twelve  per  cent,  in  the  foolish 
and  unscientific  argument  that  September  is  the  month  in 
which  corn  fodder  is  fed  to  a  great  extent,  and  that  milk  of 
average  quality  cannot  be  produced  on  corn  fodder.  Such  a 
statement  was  manifestly  ridiculous  and  no  just  ground  for 
changing  the  standard. 

Climatic  conditions  may  change  the  quality  of  milk  tempo- 
rarily. Your  own  state  experiment  station  showed  at  one 
time  that  when  the  daily  temperature  of  one  summer  was 
plotted  on  a  sheet  of  paper,  and  the  daily  analysis  of  milk  of 
a  herd  of  cows  was  also  plotted  on  the  same  sheet,  the  lines 
representing  these  two  conditions  were  almost  exactly  the 
reverse  of  each  other.  In  other  words  when  the  thermometer 
registered  up  in  the  nineties  and  the  weather  became  enervat- 
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iag  the  quality  of  milk  dropped  correspondingly.  When  the 
weather  got  back  to  ordinary  comfortable  summer  heat  the 
quality  of  milk  rose  to  its  average.  This  does  not  interfere 
with  the  statement  recently  made  that  the  mixed  milk  of  a 
herd  will  vary  very  little  from  day  to  day,  for  that  statement 
presupposes  conditions  under  which  the  animals  do  not  suffer 
from  the  stress  of  temperature,  either  heat  or  cold.  The  qual- 
ity of  milk  may  change  with  the  season  if  it  so  happens  that 
the  herd  has  a  great  proportion  of  cows  that  are  drying  up 
at  one  season  and  of  new  mitch  cows  at  another.  Barring 
the  points  above  made,  if  the  milk  is  of  less  than  average 
quality  in  total  solids,  the  fault  is  with  the  animal,  and  noth- 
ing can  be  done  to  raise  the  quality  of  milk  of  such  a  herd  but 
a  change  of  animals.  In  a  herd  however,  it  may  be  that  a 
few  giving  large  quantities  of  milk  of  less  than  standard  qual- 
ity may  be  very  useful  if  there  are  others  giving  milk  of 
higher  quality,  as  the  mixture  will  average  to  be  about  right. 
The  Walker-Gordon  company  sell  milk  in  Boston  under  a 
guarantee  of  four  per  cent,  of  fat.  Their  herd,  however,  is 
not  a  collection  of  choice  thoroughbred  animals,  but  a  picked 
up  herd  of  grades  of  all  kinds,  some  strains  of  blood  furnish- 
ing richness  and  others  quantity.  In  this  way  they  have  a 
herd  producing  a  maximum  amount  of  milk  and  have  no  trou- 
ble whatever  in  keeping  the  quality  up  to  the  guarantee.  If 
the  daily  tests  show  a  tendency  of  quantity  to  decrease  and 
quality  to  increase  the  judicious  swapping  of  a  few  animals 
will  correct  this  tendency.  The  same  is  true  if  the  tendency 
sets  the  other  way. 

Some  of  the  current  literature  of  the  day  has  been  devoted 
to  discussing  what  is  the  greatest  event  of  the  century. 
While  different  things  have  been  mentioned  and  their  claims 
to  this  prominence  been  argued  with  great  force,  it  seems  to 
me  that  nothing  can  be  mentioned  which  can  take-precedence 
'over  the  discovery  of  the  principle  of  bacteriology.  This  has 
robbed  surgery  of  its  terrors,  has  put  such  diiseases  as  diphtheria 
andt  yphoid  fever  under  control,  curtailed  dread  consumption  to 
a  great  extent,  and  has  been  of  great  influence  in  many  indus- 
tries of  the  world.  It  has  transformed  the  whole  basis  of  the 
manufacturing  of  beer  and  butter,  and  been  of  great  service  in 
other  ways.  In  short,  it  has  reduced  sickness  and  suffering, 
it  has  enhanced  economy,  and  increased  the  comforts  and  lux- 
uries of  the  human  race.  It  has  been  of  immense  importance 
in  the  sale  milk  business.  We  have  learned  that  milk  is  a 
medium  in  which  contagious  diseases  may  be  spread,  and  con- 
sequently have  been  enabled  to  increase  its  healthfulness  by 
taking  precautions  which  this  advance  in  science  has  placed 
before  us.    We  have  been  able  by  this  knowledge  of  bacteriol- 
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ogj  to  enhance  the  keeping  qualities  of  milk  and  hence  make 
it  an  article  which  can  stand  longer  transportation  than  for- 
merly, thus  bringing  Vermont  milk  as  a  possibility  for  the 
Boston  market.  It  is  now  known  that  the  decay  or  souring 
of  milk  is  caused  by  the  bacteria  in  the  air  which  gets  into 
the  milk,  that  in  the  air  of  a  filthy  bam  bacteria  are  much 
more  numerous  than  where  cleanliness  prevails;  that  the  first 
half  hour  of  the  life  of  milk  is  the  critical  time  with  it. 
Hence,  if  milk  is  drawn  under  as  cleanly  conditions  as  possi- 
ble and  immediately  cooled,  it  will  keep  a  long  time  and  can 
be  transported  many  miles  without  deterioration.  Professor 
Conn,  a  well  known  expert  in  dairy  bacteriology,  says  that  in 
many  instances  the  milk  supply  of  large  cities  which  has  been 
shipped  long  distances  is  of  superior  quality,  because  increas- 
ed precautions  have  been  rendered  necessary. 

These  bacteriological  investigations  have  led  in  many  in- 
stances to  the  establishing  of  fancy  dairies  in  the  vicinity  of 
large  cities  for  the  production  of  milk  under  ideal  conditions, 
for  which  a  fancy  price  is  received.  In  these  stables  the  most 
scrupulous  cleanliness  prevails.  Barns  are  carefully  swept 
and  kept  as  clean  as  any  house.  In  some  instances  the  walls 
are  of  tiJe  so  that  they  can  be  daily  washed  with  the  hose. 
Utensils  are  thoroughly  cleansed  and  sterilized.  (And  right 
here  allow  me  to  say  parenthetically,  that  the  common,  every 
day  farmer  should  not  be  scared  at  the  new-fangled,  high- 
sounding  word, "sterilization.")  Sterilizing  is  merely  heating- 
to  such  a  degree  as  to  kill  all  forms  of  bacterie,  and  is  noth- 
ing more  or  less,  so  far  as  milk  utensils  are  concerned,  than 
the  common,  old-fashioned  word  of  "scalding."  Every  uten- 
sil connected  with  the  dairy  should  be  thoroughly  scalded. 

In  these  fancy  dairies  the  men  employed  are  required  to 
practice  great  personal  cleanliness,  and  are  expected  to  wash 
their  hands  before  milking  as  much  as  before  going  into  the 
house  to  eat.  They  have  special  clothes  of  white  duck,  kept 
scrupulously  clean,  in  which  to  milk.  All  this  may  seem  to 
you  over  much  fuss  and  feathers  and  may  be  impractical  on 
the  everyday  farm,  but  there  is  a  lesson  taught  in  the  scru- 
pulous cleanliness  and  attention  to  minute  detail  in  these  fan- 
cy dairies  which  can  be  applied  to  greater  or  less  degree  with 
profit  in  every  dairy. 

Turning  to  the  future,  two  things  suggest  themselves  as  to 
the  needs  of  the  sale  milk  business.  The  first  is  studying  the 
cost  of  production.  This  has  been  emphasized  repeatedly  at 
these  meetings  from  the  standpoint  of  the  butter  maker.  It 
has  been  shown  by  Governor  Hoard  what  a  vast  difference 
there  is  in  the  average  maximum  and  minimum  production  of 
cows  making  milk  for  butter,  and  what  a  wide  variation  there 
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is  in  the  income  from  these  butter  cows.  All  these  facts  ap- 
ply with  equal  pertinency  to  the  sale  milk  producer.  He  must 
stiidy  to  make  the  milk  cost  him  the  smallest  amount  possible 
per  quart.  If  one  cow  will  produce  fifty  per  cent,  more  than 
another  on  substantially  the  same  feed,  and  with  no  more  out- 
lay for  care  and  shelter,  it  stands  to  reason  that  the  cost  per 
quart  of  milk  from  the  cow  of  heavy  production,  will  be  much 
less  than  in  the  other  case.  Consequently  the  profits  from 
such  a  cow  will  be  a  ^reat  deal  more. 

A  second  thought  is  that  in  the  ^ood  time  coming  milk  will 
be  sold  according  to  its  quality  which  will  be  guaranteed  by 
the  producer,  an  article  of  fifteen  per  cent,  total  solids  com- 
manding a  price  fifty  per  cent,  above  that  of  milk  of  ten  per 
cent,  total  solids.  This  time  is  a  long  way  distant  in  the  future. 
Although  in  the  case  of  some  individual  dairies  selling  milk 
directly  to  consumers,  the  ideal  has  been  approximately  reached 
already,  for  supplyinga  large  city  like  Boston,  it  is  at  present 
impractical.  Still,  it  is  an  ideal  which  we  should  face.  I  re- 
recent  ly  heard  a  reform  lecture  in  which  the  speaker  gloried  in 
the  fact  that  he  was  an  idealist  even  if  his  views  were  impracti- 
cal. I  cannot  agree  with  such  a  position.  I  believe  in  ideals, 
in  something  to  look  forward  to.  But  even  if  the  full  consum- 
mation of  the  ideal  may  be  unattainable  at  once,  it  must  be 
something  that  we  can  work  for,  that  we  can  in  some  degree 
approach.  Such  an  ideal  means  progress,  and  that  should  be 
the  watchword  of  everyone,  whatever  his  occupation  or  pro- 
fession. 

Gov.  Hoard.  I  would  like  to  elucidate  a  little  further  if  I 
can.  Prof.  Hills,  in  regard  to  the  increase  of  the  richness  of 
milk  under  falling  temperature.  The  proposition  I  under- 
stood you  to  make  was  that  in  your  investigation  you  had 
found- that  the  ratio  of  fat  was  inverse  with  the  temperature. 
that  as  the  temperature,  became  high  the  fat  decreased,  and 
as  it  became  low  the  fat  increased.  In  cheese  making  we  first 
discovered  this  years  ago,  that  in  extremely  hot  weather  it 
took  more  pounds  of  milk  to  make  a  pound  of  cheese.  As  a 
rule  fat  increases  as  the  weather  grows  colder  hut  this  other 
thought  should  be  taken  with  it,  that  is,  that  the  action  of 
undue  cold  or  exposure  upon  the  mammary  functions  is  to 
shrink,  the  action  of  warmth  is  to  relax. 

My  wife  told  me  more  concerning  these  maternal  functions 
than  all  the  books  and  treatises  in  the  world.  I  will  recite 
an  incident  to  show  you  what  I  learned.  When  my  youngest 
boy  was  a  babe  my  wife  and  I  were  riding  on  a  very  cold  day, 
she  took  a  sudden  chill  and  her  motherly  instincts  were 
aroused  at  once.  She  said :  "  I  am  so  sorry  I  have  got  this 
chill."     I  was  interested  in  her  statement  as  a  mother,  for  I 
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was  quite  a  student  along  these  lines,  and  I  consulted  her  a 
good  deal.  She  was  a  mother,  and  I  could  question  her  con- 
cerning the  mother  that  I  could  not  question,  I  said:  "My 
dear,  whj  do  you  reget  having  this  chill  so  much,  what  are 
your  reasons? "  She  said,  "It  means  so  much  less  for  the 
baby."  I  said:  "Less  for  the  baby?"  "Yes."  "Well,  what 
will  you  do  now  to  restore  this  shrinkage?'  "Whyl"  she 
says,  "You  ought  to  know  what  I  will  do,  when  I  get  home  I 
will  try  to  get  warm,  will  take  warm  drinks."  "This  taking 
warm  drink  will  incease  the  flow,  increase  the  milk  for  the 
baby?"  "  Why  of  course,  any  woman  knows  that."  I  came 
home  and  I  went  into  my  stable  and  I  went  to  experimenting 
with  my  cow.  I  turned  her  out  in  the  cold,  I  noted  her  shrink- 
age, and  I  commenced  to  give  warm  water  and  I  noticed  that 
as  the  cold  shrank  the  flow  of  milk,  warm  water  helped  her 
back  again. 

I  published  to  the  world.  I  think,  about  the  first,  my  exper- 
iment of  warminc  water  for  the  cow,  and  I  thought  i  was  an 
almighty  smart  man,  but  when  I  came  to  look  it  over,  there 
was  not  an  old  woman  in  the  country  who  had  not  known 
about  this  thing  for  hundreds  of  years.  Now  my  observation 
in  this  particular  is  this:  Let  every  man  walk  with  uncovered 
head  in  this  pathway  of  nature  and  let  him  remember  that 
this  great  function  "of  motherhood  is  one  that  is  found  in  all 
the  animal  creation,  and  let  him  above  everything  else  con- 
sult his  wife,  and  let  her  motherly  judgement  and  sense  of 
cleanliness  determine  his  action  very  much  in  his  management 
of  the  bovine  mother. 

W.  H.  Gray.  We  put  in  a  steam  boiler  in  our  house  cellar 
over  ten  years  ago  for  the  purpose  of  warming  the  water  for 
our  cows.  We  got  the  apparatus  in  operation  about  the  first 
of  January,  and  warmed  the  water  for  our  cows  to  about  sixty 
degrees.  We  supposed  we  were  doing  a  fine  thing.  In  March 
we  could  not  get  steam  through  to  the  barn  and  we  had  to 
water  our  cattle  with  the  water  that  came  from  the  spring, 
which  probably  wqf  as  cold  at  that  time  as  at  any  time.  We 
make  our  butter  and  salt  it  by  weight,  every  churning  was 
weighed  and  salted.  We  found  that  shifting  from  this  warm 
water  directly  to  the  cold  did  not  influence  the  product  of  but- 
ter one  particle  as  we  could  detect  by  scales.  We  concluded 
that  if  we  didn't  get  any  more  butter  it  didn't  pay  to  warm 
the  water  and  we  stopped  then  and  there. 

Gov.  Hoard.  I  don't  think  it  pays  any  man  to  warm  water 
for  his  cows  if  he  has  a  stable  that  is  warm  enough  so  the 
cows  drink  without  discomfort,  but  if  the  cows  go  out  of  doors 
and  get  chilled,  or  drink  from  an  ice  cold  brook,  any  man  who 
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knows  anything  about  the  secretion  of  milk  must  know  it 
would  tend  to  decrease  the  flow. 

Mr.  Tinkham.  I  would  like  to  ask  that  gentleman  (Mr. 
Graj')  if  the  water  froze  in  his  stable. 

Mr.  Gray.     No  sir. 

Mr,  Tinkham,  Did  you  notice  any  diminuation  in  the  flow 
of  milk? 

Mr.  Gray.  We  thought  when  we  commenced  warming  the 
water  that  we  got  more  milk. 

Mr.  Tinkham.  Didn't  observe  any  falilng  off  when  the 
steam  stopped  ? 

Mr.  Grav.     No  sir. 


THE  DAIRY  TEMPERAMENT  IN  COWS. 

Gov.  Hoard.  (Speaking  with  charts)  It  is  a  difficult  thing 
in  the  short  time  allotted  me  so  to  condense  what  I  will  have 
to  say  as  to  get  in  the  truth  ahead  of  your  appetite  as  it  is 
now  nearly  twelve  o'clock. 

Here  (pointing  to  cow  on  right)  is  a  representative  of  the 
dairy  cow  drawn  for  publication  in  the  "Dairyman"  two 
vears  ago,  outlining  in  her,  as  near  as  we  could,  as  man's 
judgement  is,  the  structure  and  physicial  form  and  shape  of 
the  dairy  cow.  . 

Here  (on  the  left)  is  a  representative  of  a  Shorthorn  heifer 
which  gives  you  a  fairly  good  idea  of  the  formation  of  the 
beef  type.  It  is  very  evident  that  nature  follows  a  very  clear 
and  distinct  line,  and  that  she  creates  form  suited  to  function. 
I  spoke  of  this  yesterday  when  I  referred  to  the  grayhound  as 
being  constructed  for  speed.  The  grayhound  is  built  for 
speed,  so  is  the  race  horse;  that  is  his  function  and  the  way 
he  is  built  has  been  taken  advantage  of  by  the  breeders  of 
race  horses  and  breeders  of  grayhounds.  6ut  I  will  say  the 
average  farmer  all  over  the  United  States  has  altogrether  too 
crude  ideas  of  the  value  of  breeding.  The  sort  of  cows  he  pro- 
duces makes  me  think  of  the  way  the  Frenchman  called  for  an 
old  fashioned  flip.  He  said  "I  want  some  Jacob."  "There  is 
nothing  sold  called  Jacob,"  said  the  bar  keeper.  "What  is  it 
like?"  He  said :  "You  put  in  the  brandy  to  make  him  warm, 
and  the  water  to  make  him  cool,  the  sugar  to  make  him  sweet 
and  the  lemon  to  make  him  sour."  "Oh,"  the  bartender  said, 
"that  is  flip."  "Well  then  brin^  me  some  Philip."  You  will 
find  the  average  farmer  breeding  cattle  along  these  lines, 
breeding  in  Holsteins  to  give  quantity,  Jerseys  to  make  more 
butter  fat  and  Durham  to  make  beef.  The  average  farmer  of 
the  United  States  has  so  misunderstood  the  laws  of  breeding 
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that  he  has  produced  a  cow  that  does  not  make  butter  enough 
to  pay  for  her  keep. 

I  am  a  dairy  cattle  man,  though  I  am  a  student  of  beef 
types.  I  am  a  breeder  of  dairy  cattle  and  I  do  not  know  near- 
ly as  much  today  as  I  thought  I  did  thirty  years  ago,  but  if 
one  thing  is  fixed  in  my  mind  it  is  that  if  I  want  a  race  horse 
or  a  dairy  cow  I  must  breed  straight  from  the  race  horse  or 
dairy  fountains  of  blood.  One  illustration  to  show  you  the 
power  of  heredity  we  have  to  deal  with.  A  fox  hound  is  bred 
to  follow  fox  tracks.  That  fox  hound  will  run  over  thou- 
sands of  bird  tracks  and  never  know  it ;  but  the  moment  he 
strikes  a  fox  track  up  comes  his  head  and  you  will  hear  the 
deep-toned  cry  in  answer.  A  bird  dog  with  nose  equally 
sharp  will  pass  over  a  hundred  fox  tracks  and  never  know  it, 
but  the  moment  he  strikes  the  track  of  a  bird  he  is  arrested, 
everything  at  halt,  the  dog  is  rigid  in  answer  to  the  purpose 
for  which  he  was  bred,  "  I  have  found  it,  I  have  found  it." 
"  What  have  you  found?  "  "  I  have  found  what  I  was  bred  to 
find,"  There  is  not  a  boy  in  all  Vermont  foolish  enough  to 
go  out  hunting  foxes  with  a  bird  dog,  or  to  go  hunting  birds 
with  a  fox  hound,  or  hunt  either  with  a  bull  dog,  but  his  daddy 
will  go  plunging  around  hunting  for  butter  in  a  beef  cow. 
What  is  the  matter  ?  He  is  not  in  touch  with  great  econom- 
ics of  the  (juestion.  He  has  come  down  through  a  general 
purpose  notion  which  is  taking  the  best  profit  out  of  his  pock- 
et. His  necessities  are  calling  constantly  for  an  increase  in 
the  power  of  production,  and  he  must  turn  away  from  this 
old  fashioned  general  purpose  influence  if  he  is  going  to  get 
what  he  needs;  he  must  begin  to  breed  and  fashion  his  animal 
as  the  economy  of  the  times  demand.  Look  at  this  dairy  cow, 
see  how  she  is  built.  Look  at  this  one  (pointing  to  the  beef  cow 
on  left)  a  square  block  with  a  leg  at  each  comer.  Each  cow 
comes  down  through  Jong  years  of  inherited  temperament, 
and  by  temperament  we  mean  a  strong,  over-ruling  predesti- 
nation of  heredity  which  takes  food  and  turns  it  into  a  certain 
channel  for  a  certain  product.  The  beef  cow  eats  food  and 
turns  it  into  the  flesh-making  channel.  The  short  horn  cow 
may  give  a  fair  amount  of  milk,  but  undertake  to  crowd  her 
a  little,  feed  her  a  little  more  food  and  at  once  you  will  find 
the  dairy  temperament  weakens  and  the  cow  begins  to  put  on 
flesh.  Therefore  you  have  to  start  with  the  first  thing  in 
breeding  dairy  cattle,  you  must  start  with  the  dairy  tempera- 
ment. You  cannot  feed  fat  into  milk,  you  cannot  determine 
your  butter  fat  by  the  food  you  feed.  You  can  determine  the 
quantity  of  milk,  but  there  are  many  thousand  fanners  who 
cannot  believe  that  they  must  first  determine  the  character  of 
milk  in  the  cow  by  breeding.    Temperament  has  made  this  cow 
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of  different  shapes.  Temperament  comes  first,  function  next, 
and  function  decides  the  form.  Whoftver  lieard  of  a  general 
purpose  mowing  machine,  or  sewing  machine  ;  whoever  heard 
of  a  general  purpose  machine  of  any  kind  ?  And  the  reason 
we  get  so  low  results  in  dairying  is  that  farmers  have  been 
breeding  general  purpose  cattle,  and  they  have  got  125  pouiid 
cows  and  150  pound  cows.  Here  and  there  among  these  cows 
a  man  may  find  a  very  good  animal,  but  the  heredity  is  such 
that  when  you  attempt  to  breed  her  you  will  find  a  disposi- 
tion to  put  on  flesh  when  you  want  butter  fat. 

A  man  in  my  town  put  a  Short-horn  sire  at  the  head  of  a 
herd  of  cows  which  made  from  250  to  275  pounds  of  butter 
apiece  and  in  about  eight  years  he  had  run  down  from  250 
pounds  to  the  cow  to  165  pounds,  and  the  man  sorrowed  and 
said,  "  these  years  have  I  wasted,"  And  he  prayed  "  forgive 
me  oh  Lord,  for  ray  ignorance  of  thy  laws."  By  his  side  was 
another  man  who  had  a  herd  of  grade  Short-horn  cows  and  he 
said,  "I  cannot  make  my  cows  produce  over  150  pounds  of 
butter  per  cow  ;  what  would  you  advise?  "  I  replied  I  would 
advise  you  to  put  the  finest  Jersey  bull  at  the  head  of  your 
herd  that  you  can  find,  take  the  best  of  those  daughters  and 
bred  back  to  the  sire,"  He  was  surprised  and  said,  "breed 
them  back  to  the  sire?"  I  said,  "certainly;  there  is  no 
harm  in  inbreeding  cattle  to  a  certain  extent ;  with  men  it  is 
different.  Cattle  have  not  taken  on  way  back  certain  unnama- 
able  diseases.  Hahneraan,  the  great  German  physician,  states 
that  modern  scrofula  is  ancient  syphilis,  so  you  see  that  in- 
breeding with  men,  it  does  not  mean  the  same  as  with  cattle." 
I  said  "  breed  back  the  daughter  to  the  sire  ;  you  have  the 
sire  in  the  grand-daughter  twice,  and  the  daughter  only 
once."  What  was  the  result  ?  The  grand-mothers  made  but 
150  pounds  of  butter  ;  the  grand-daughters  made  327  pounds 
of  butter.  That  was  all  in  the  line  of  my  observation,  and 
shows  the  effect  of  intelligent  breeding  and  comprehension  of 
the  laws  of  heredity  upon  that  man's  fortune,  and  I  say  you 
may  verify  this  in  every  direction. 

Now  I  will  go  through  this  rapidly,  I  want  to  speak  of  two 
things,  and  I  will  try  and  confine  myself  to  those  two  things. 
You  see  this  animal  is  of  peculiar  shape.  I  will  speak  of 
Constitution.  Right  at  the  naval  is  the  place  I  study  the  con- 
stitution of  the  animal.  We  must  have  constitution  in  our 
dairy  cattle.  What  is  constitution?  It  is  the  ability  to  stand 
up  and  endure.  Constitution  is  not  capacity.  You  have  any 
number  of  cows  with  large  capacity  who  cannot  endure  their 
work,  you  have  a  number  of  fast  horses  who  cannot  stay  on 
the  track  and  endure  their  work.  I  first  got  on  to  this  idea  by 
seeing  an  English  army  surgeon  in  the   Civil  war  examine  a 
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man  who  had  been  drafted.  The  man  was  a  fine  looking' 
specimen  but  he  rejected  him,  I  asked  him,  "Why  did  jou  re- 
ject that  man?  "  and  he  replied,  "  He  has  no  constitution." 
He  stated  that  strength  of  build  was  no  indication  of  consti- 
tution. 

The  man  was  stripped  and  the  doctor  said  :  "  Look  at  his 
abdomen."  I  saw  there  was  somethinfj  lacking,  I  didn't 
know  what.  He  said  tome:  "  Here  is  the  finest  indication 
of  constitution.  Constitution  is  implanted  bv  the  mother  and 
if  the  babe  is  bom  with  the  umbillious  thin  and  spindling 
every  physician  knows  it  will  be  very  hard  to  raise  that  babe, 
but  if  on  the  contrary  the  umbillical  cord  is  full  and  large, 
showing  that  the  foetal  circulation  has  been  perfect  the  little 
fellow  has  been  started  right,  he  may  not  be  strong  in  one 
sense,  but  he  is  vigorous  and  comes  into  the  world  with  a 
whoop.and  that  baby  is  not  easily  thrown  oS  his  feet,  he  is 
not  easily  cast  down.  He  has  an  enduring  constitution.  This 
is  the  law  running  through  the  animal  creation."  I  said: 
"Doctor,  have  you  ever  carried  your  observation  any  further?" 
and  he  replied,  "I  have  with  horses."  I  went  to  studying 
it,  I  took  it  up  with  cattle,  I  wanted  to  know  if  I  was  right, 
and  I  say  to  you  I  have  never  been  deceived  once  in  my  life 
upon  the  constitution  of  a  cow.  The  minute  I  feel  of  her  ab- 
domen and  press  upward  and  against  the  abdominal  walls,  and 
find  them  strong,  heavy  and  thick,  I  know  she  is  an  enduring 
cow,  and  that  her  mother  started  her  right,  that  she  has  got 
a  strong  constitution.  It  is  no  indication  of  capacity  but  it  is 
an  indication  of  sufiScient  constitution  to  stand  the  work  of 
capacity  and  not  go  down  with  disease. 

Now  one  or  two  things  more.  Here  you  see  the  head  of  this 
cow,  you  see  the  full  eye,  and  indications  here  of  a  large 
brain  power.  The  full  eye  makes  the  dishing  face  ;  then  you 
have  a  strong  back  bone  and  this  is  one  of  the  most  important 
things  in  determining  dairy  cattle.  This  high  rise  just  back 
of  the  hips  is  the  pelvic  arch.  Here  is  a  picture  of  a  cow  that 
Mr.  Aitken  brought  in  here  yesterday.  I  want  you  to  note 
how  high  the  pelvic  arch  is  in  that  cow,  the  value  of  it  is  to 
indicate  the  strong  structure  of  the  back.  Why  is  a  strong 
structure  of  the  back  necessary?  The  dairy  cow  carries  large 
weight,  she  carries  much  food  and  drink  ;  she  is  making  a  lot 
of  milk  every  day  and  she  must  have  a  strong  back  because 
the  back  is  the  bridge  between  the  two  piers,  the  legs.  She 
carries  a  great  deal  more  than  the  beef  animal.  And  every 
day  she  makes  a  heavy  draft  on  the  nervous  system,  as  every 
woman  on  earth  knows — although  every  man  does  not  know 
— that  the  mammary  function  greatly  affects  the  nervous  sys- 
tem.    It  is  recorded  in  books  that  mothers  have  been  thrown 
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into  paroxysms  of  anger  and  reached  such  a  condition  that 
their  milk  produced  spasms  in  their  babies.  These  things  are 
traced  back  to  the  nervous  system,  and  the  udder  here  is  tied 
to  the  brain.  Insanity  in  women  is  often  due  to  derangements 
of  this  character.  The  action  of  the  udder  is  a  mammary 
function,  it  is  united  with  the  womb  by  a  net  work  of  nerves. 
Here  you  have  a  marvelous  piece  of  machinery.  That  nervous 
supply  must  be  connected  well  with  the  structure  of  the  back 
and  brain,  and  that  is  one  of  the  first  things  I  look  for  :  Is 
the  cow  well  supplied  with  abundant  nervous  strength  and 
power  ?  If  she  is  not  I  know  she  is  built  above  and  beyond 
her  power  to  endure.  She  must  have  a  strong  constitution 
and  abundant  nervous  power  to  do  her  work. 

The  udder  is  a  nerve  organ,  a  mass  of  cells  ;  it  is  actually 
producing  the  milk  as  you  milk  it.  As  you  sit  down  and 
milk,  the  udder  is  filled  with  a  fluid  but  it  is  not  milk,  only 
then  does  the  nervous  process  and  the  action  of  the  sympa- 
thetic nervous  system  begin  to  operate  and  that  fluid  to  trans- 
form into  milk.  Many  men  have  noticed  a  peculiar  phenom- 
enon connected  with  the  cow.  The  cow  will  hold  up  her 
milk  ;  put  a  calf  to  her.  let  her  feel  the  mouth  of  the  calf  and 
she  p^ives  down  her  milk  at  once.  The  sympathetic  psycho- 
logical flow  from  the  calf  to  the  mother  is  seen  at  once.  The 
milker  is  often  a  very  poor  substitute  for  the  calf.  The  mo- 
ment the  mouth  of  the  babe  touches  the  breast  of  the  mother 
there  is  established  the  psychological  circulation  between  the 
two  and  all  the  functions  set  to  work  in  harmony  with  their 
purpose.  What  does  it  teach  us?  It  teaches  us  that  the  man 
who  sits  down  to  milk  this  cow  should  establish  sympathetic 
relations  with  the  cow. 

Let  me  tell  you  something  of  a  Jersey  heifer  I  have.  She 
is  a  grand-daughter  of  a  famous  old  bull,  Ike  Felch.  I 
bought  his  last  daughter,  in  188S.  She  proved  to  be  a  won- 
derful cow.  She  aborted  her  first  three  calves  but  had  no 
trouble  after  that.  She  would  make  me  fjOO  pounds  ofbutter  a 
year.  She  died  when  ten  years  old  with  a  broken  hip.  Her 
last  daughter  I  have  today.  This  Jersey  heifer  brought  me  a 
calf  the  10th  day  of  last  January.  I  bred  that  heifer  to  her 
own  brother  in  order  to  save  twenty-iive  per  cent  of  the  blood 
of  the  old  bull  in  the  resulting  heifer,  and  I  want  to  tell  you 
what  that  two  year  old  heifer  did  last  year. 

I  commenced  testing  her  on  the  10th  day  of  January  —  the 
calf  was  dropped  the  6th  —  and  she  gave  me  from  the  10th  day 
of  January  to  the  12th  day  of  November  6794  pounds  of  milk 
with  her  iirst  calf.  The  average  test  for  the  year  was  a  little 
over  five  per  cent  -that  made  3%^  pounds  of  butter  from  a 
two  year  old  heifer. 
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Question. —  How  did  you  feed  her  ? 

Answer. —  She  was  fed  gluten,  com  meal,  bran  and  about  a 
pound  and  a  half  of  oil  meal  a  day,  except  in  summer  when 
she  came  to  grass,  and  then  for  aboat  two  or  three  months 
she  was  fed  daily  about  four  pounds  of  bran  with  her  grass 
every  day.  That  cow  has  brought  me  a  heifer.  Her  grand- 
mother was  a  wonderful  cow  giving  600  pounds  of  butter  a 
year.  Now  can  I  afford  to  take  this  grand-daughter  and 
breed  in  a  little  Holstein  to  make  quantity,  and  a  little  Dur- 
ham to  make  flesh  ?  Oh,  no.  I  can't  afford  to  do  it,  but  I 
have  taken  advantage  of  the  tendency  of  nature  to  repeat  it- 
self in  a  straight  line  by  inbreeding  and  I  must  not  impair 
that  power. 

I  said  some  time  back  that  I  would  confine  myself  to  two 
things.  Constitution  was  the  first,  the  uddershape  the  sec- 
ond. In  selecting  your  sire  pay  especial  attention  to  the  plac- 
ing of  the  rudimentary  teats.  They  should  be  wide  apart 
lengthways  of  the  body,  that  makes  a  square  udder,  and  they 
should  be  of  good  size.  If  the  teats  of  the  sire  are  placed 
close  together  and  in  a  heap,  that  makes  a  peaked  udder  that 
you  don't  want.  Pay  attention  to  this  and  you  have  done 
something  for  yourself  in  the  resulting  heifer. 

You  will  find  any  number  of  men  who  will  purchase  a  bull  by 
the  outside  look  of  him,  they  tell  you  they  can't  tell  why  but 
he  suits  them.     It  will  pay  to  look  into   him  a  little  more. 

The  dairy  farmer  must  read  more  and  study  more  on  this 
matter  of  producing  a  profitable  dairy  cow. 
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THE  LARGER  PER  CENT  OF  PROFIT. 

By  W.  D.  Hoard,  Editor  Hoard's  Dairyman, 
Fort  Atkinson,  Wisconsin. 

Two  years  ag-o  in  figuring  up  the  difference  in  the  profits 
of  two  patrons  of  the  Hoard  creameries,  I  was  particularly 
struck  with  what  was  to  me  a  new  view  of  the  relation  be- 
tween gross  return  and  per  cent  of  profit. 

One  patron  received  for  the  year  S6S.68  per  cow  in  cash  from 
a  herd  averaging  nineteen  cows.  Another  received  S35  per 
cow.  Both  had  skim  milk  returned  to  them.  It  cost  the  first 
man  $35  per  head  to  keep  his  cows,  per  year  ;  it  cost  the  sec- 
ond man  S30  per  year  to  keep  his  cows.  The  first  man  re- 
ceived S30  in  excess  of  the  cost  of  keeping,  the  second  man 
received  S5.  The  gross  receipts  of  the  first  man  were  not  quite 
100  per  cent  more  per  cow  than  the  first,  but  his  profits  were 
600  per  cent  greater. 

What  were  the  causes  that  lead  to  this  difference?  The 
difference  was  in  the  men.  The  owner  of  the  best  herd  was 
a  student  of  the  dairy  business,  the  dairy  cow  and  dairy  liter- 
ature. He  kept  his  mind  open  to  the  reception  of  the  best 
ideas  he  could  get.  He  bred  and  fed  the  best  cows  he  could 
get.     His  herd  was  of  his  own  rearing. 

The  second  man  did  not  believe  in  any  of  the  ideas  practiced 
by  the  first  man,  did  not  believe  in  his  kind  of  cows,  his  kind 
of  care,  feed  or  anything  else. 

The  first  man  made  60  per  cent  more  profit  than  the  other. 
Was  this  not  worth  striving  for  ?  Is  there  not  also  a  good 
deal  more  pleasure,  saying  nothing  of  the  profit,  for  the  first 
man  in  the  business  than  the  second  ?  It  is  the  per  cent  of 
profit  not  gross  returns,  that  tells  the  true  storj. 

Here  is  another  illustration  of  the  fact  that  it  pays  a  hand- 
some profit  to  strive  to  improve  in  nur  understanding  concern- 
ing the  management  of  cows.  '  In  a  creamery  near  my  home, 
while  looking  over  the  returns  of  the  patrons  for  the  month  of 
May  last.  I  was  struck  with  the  lesson  thev  taught.  Taking 
fifteen  of  them  as  an  illustration,  we  find  these  wide  dfferen- 
ces  of  profit: 

No.  1  delivered  9,552  pounds  of  ratlk  ;  yield  in  butter  4.71 ; 
dividend,  63  cents  per  100  of  milk.  Average  dividend  of  the 
creamery  for  that  month,  61  cents  per  100. 

No.  2  delivered  17,270  pounds  of  milk;  yield  in  butter.  4.7S; 
dividend,  64  cents  per  100, 
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No.  3  delivered  7,039  pounds  of  milk;  yield  tn  butter,  4.93; 
dividend,  66  cents  per  100. 

No.  4  delivered  2,049  pounds  of  milk  ;  yield  in  butter,  5,37; 
dividend,  72  cents  per  100. 

No.  f>  delivered  8,182  pounds  of  milk;  yield  in  butter.  4.88; 
dividend,  54  cents  per  100. 

No.  7  delivered  2,734  pounds  of  milk;  yield  in  butter,  3.81; 
dividend,  51  cents  per  100, 

No.  10  delivered  6,230  pounds  of  milk;  yield  in  butter.  6.20; 
dividend,  83  cents  per  100. 

No.  12delivered  13.137  pounds  of  milk;  yield  in  butter.  3.8V; 
dividend,  52  cents  per  100,. 

No..  14  delivered  7,085  pounds  of  milk;  yield  in  butter,  6.12; 
dividend,  82  cents  per  100. 

No.  15  delivered  10,567  pounds  of  milk;  yield  in  butter,  5.01; 
dividend,  67  cents  per  100. 

You  have  noted  the  wide  range  here  in  the  returns  per  100 
pounds  of  milk.  You  have  noted,  also,  that  some  of  the  pat- 
rons who  brought  large  amounts  of  milk  received  the  highest 
dividends.  The  lowest  dividend  per  100  pounds  of  milk  was 
No.  7.  He  delivered  only  2,734  pounds,  and  he  received  only 
51  cents  per  100,  The  highest  was  No.  10,  who  delivered 
6,230  pounds  of  milk  and  received  83  cents  per  100.  The  but- 
ter from  each  herd  sold  for  the  same  price,  yet  one  man  re- 
cieved  32  cents  more  per  100  pounds  than  the  other,  and  fur- 
nished considerably  more  milk. 

What  about  the  two  men.  No,  10  is  a  bright,  intelligent, 
reading  man.  He  is  not  afraid  to  spend  a  few  dollars  for  a 
registered  bull  to  put  in  his  herd.  He  has  t>een  grading  up 
his  cows  and  grading  up  his  mind  and  judgment  for  several 
years.  If  there  is  a  dairy  convention  or  a  farm  institute  with- 
in reach  he  attends  it.  His  table  will  show  the  best  dairy 
literature  in  the  land. 

No.  7  is  a  man  who  sneers  at  the  cows  of  No.  10,  at  his 
books,  dairy  papers,  and  registered  bull.  He  says  all  these 
things  are  "humbug.  One  man  makes  money  at  every  turn, 
the  other  shuts  his  eyes,  ears  and  mind  and  keeps  cows  at  an 
absolute  loss  and  don't  know  it.  The  first  man  is  going:  ahead, 
the  other  running  behind.  The  difference  of  32  cents  per  100 
in  milk  represents  the  value  of  putting  brains,  mental  effort, 
into  this  business  of  keeping  cows. 
That  man  deceives  himself  fearfully  who  thinks  he  is  sav- 
ing money  by  not  spending  money  and  time,  to  know  alt  he 
can  concerning  the  cow.  If  we  are  going  to  the  expense  of 
keeping  cows,  caring  for  them,  milking  them,  and  all  other 
expenses,  we  are  foolish  indeed  if  we  do  not  work  as  far  as 
possible  towards  two  things  ;  a  better  judgment  in  ourselves 
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aod  a  better  cow.  If  we  improve  our  judgment  we  must  keep 
posted  on  the  experience  of  other  men.  To  get  this  we  must 
either  visit  such  men  or  read  what  we  can  concerning  them. 

If  we  improve  our  cows  we  must  do  it  by  breeding  first,  and 
by  rigid  selection  and  good  feeding  afterwards,  We  cannot 
increase  the  capacity  of  the  heifer  over  the  mother  unless  we 
find  for  her  a  father  that  will  convey  to  her  superior  dairy 
capacity.  We  must  breed  in  more  dairy  blood  if  we  expect 
larger  dairy  performance.  I  know  of  no  other  way.  No  man 
that  I  ever  saw  has  increased  the  capacity  of  his  cows  genera- 
tion after  generation,  bringing  them  up  from  125  pounds  of 
butter  per  cow  to  300  pounds,  as  hundreds  have  done,  and 
d6ne  this  by  breeding  in  the  same  old  general  purpose  chan- 
nels. If  he  secures  an  improved  heifer,  he  must  breed  in 
more  and  better  dairy  blood  than  the  mother  has.  To  get 
this  blood  he  must  have  recourse  to  the  improved  dairy  breeds. 

If  you  breed  up  scrub  horses  either  for  racing  or  draft  pur- 
poses, you  must  draw  from  the  race  or  draft  fountain  in  the 

The  law  of  heredity  is  what  you  take  advantage  of.  It  is 
as  clear  as  the  multiplication  table,  yet  I  have  seen  men  who 
wanted  to  say  twice  two  makes  three,  or  five,  just  as  it  suited 
their  purpose.  They  were  simply  deceiving  themselves. 
They  are  not  the  men  who  get  600  per  cent  profit,  or  32  cents 
per  100  more  for  their  milk  than  their  fellowmen. 

Some  men,  yea  many  men,  say  "  this  is  too  fine  thinking." 
But  it  is  none  too  fine  for  profit.  We  are  dealing  with  fine 
principles,  and  course  thinking  will  not  do.  An  Arkansas 
man  was  asked  why  he  did  not  put  a  glass  in  his  windows. 

He  thought  that  was  too  fine  thinking,  and  replied  "I  reckon 
the  sash  will  keep  out  the  coarsest  of  the  cold."  Remember, 
the  dairy  farmer  is  a  manufacturer.  The  cow  is  his  manu- 
facturing machine.  She  must  be  constructed  to  suit  her  pur- 
pose and  his  profit.  It  is  our  duty  to  know  and  practice  the 
finer  economies  in  constructing  the  cow  and  in  her  manage- 
ment if  we  expect  the  larger  per  cent  of  profit. 

Here  is  one  more  hard  fact  to  illustrate  the  loss  that  comes 
to  men  who  persist  in  thinking  that  they  don't  need  sound 
dairy  knowledge  and  good  cows  to  do  business  with.  During 
the  summer  of  18'^8  the  Kansas  Agricultural  College  made  an 
investigation  of  the  patrons  of  the  Meriden  Creamery  to  as- 
certain the  income  they  were  realizing  per  cow  for  milk  sold 
to  the  creamery.  The  poorest  cow  averaged  S7.54  annually, 
and  the  best  one  only  S42.0*l,  making  a  difEerence  of  S34.5S 
per  cow.  Taking  the  poorest  five  herds,  the  average  per  cow 
is  S9.44,  and  for  the  best  five  only  S33.74,  a  difference  of  S24.30 
or  257  per  cent.     Where  records  have  been  kept,  it  has  been 


D.g.tizecbv'GoOgle 


124  THIRTIETH  ANNUAL  REPORT  OF  THE 

found  that  it  takps  from  S20  to  $30  to  pay  for  keeping  a  cow 
in  Kansas.  It  will  thus  be  seen  that  as  far  as  milk  is  con- 
cerned  the  cows  from  the  poorest  herds  are  running  their  own- 
ers in  debt,  the  only  redeeming  feature  being  the  value  of  the 
calf  produced.  These  figures  illustrate  very  clearly  the  need 
and  likewise  possibility  of  materially  increasing  the  income 
from  the  dairy  cow. 

The  above  is  quoted  from  Mr.  D.  H.  Otis  of  the  colleg^e, 
who  made  the  investigation  and  who  furnished  me  the  above 
figures.  I  would  be  willing  almost  to  guarantee  that  not  one 
of  those  patrons  believe  that  it  would  pay  him  to  subscribe 
for  a  dairy  paper  costing  him  two  cents  a  week,  or  buy 
Curler's  American  Dairying,  a  book  costing  but  SI,  or  spend 
money  or  time  in  making  themselves  better  posted.  There  are 
thousands  upon  thousands  of  men  in  the  country  today  strug- 
gling along  under  such  a  load.  What  makes  it  worse  is  that 
they  will  not  believe  that  it  will  pay  them  a  splendid  profit 
to  know  more  about  this  business  called  dairying,  about  this 
animal  called  the  cow. 

I  could  furnish  you  with  thousands  of  examples  of  men  who 
started  just  where  these  men  are,  but  who  recognized  at  the 
outset  that  the  first  great  necessity  with  them  was  to  put 
themselves  in  communication  with  dairy  knowledge.  Today 
they  are  the  proud  possessors  of  herds  of  cows  averaging  from 
250  to  350  pounds  of  butter  per  cow.  They  have  come  up 
out  of  great  tribulation,  but  they  have  put  light  in  place  of 
darkness,  and  that  has  brought  them  hope  in  place  of  discour- 
agement, riches  in  place  of  poverty,  ownership  instead  of  debt 
and  profit  in  place  of  loss. 

I  would  say  to  the  man  who  is  keeping  cows;  you  must  be 
your  own  schoolmaster  in  this  business,  but  you  must  be  teach- 
able. You  must  fertilize  your  mind  with  the  best  accepted 
dairv  truths.  The  most  teachable  man  among  us,  the  man 
who  is  willing  to  spend  time  and  money  liberally  for  more  and 
better  knowledge,  is  invariably  the  man  who  knows  the  most 
and  who  is  doing  the  best  with  his  cows.  It  don't  pay  to  be 
indifferent.  It  don't  pay  to  wrap  ourselves  up  in  a  thick 
cloak  of  conceit.  The  facts  and  the  figures  are  against  such 
men.  To  such  men,  and  oh,  there  are  such  a  host  of  them,  I 
would  further  say:  Think  about  this  matter  of  self-improve- 
ment, think  about  this  matter  of  a  better  cow;  don't  begrudge 
the  small  sum  it  costs  to  put  better  ideas  and  better  judg- 
ment in  your  minds  and  better  dairy  blood,  feed  and  care  in 
your  herd,  for  only  in  so  doing  can  you  save  yourself  from 
loss,  or  find  the  larger  per  cent  of  profit. 

Two  Kansas  dairymen  sent  milk  to  the  same  creamery  in 
I8'>7,  one  receiving  S12  for  the  milk  of  each  cow,  and  the  6th- 
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er  S45.  The  one  receiving  §45  for  the  milk  of  each  cow 
raised  his  calves  on  skimmilk  and  sold  them  at  -weaning  time 
in  the  fall  for  an  average  of  S18  each,  giving  an  income  from 
the  milk  and  calf  of  each  cow  of  S63.  At  this  rate  a  herd  of 
only  twenty  cows  would  give  an  annual  income  of  SI. 260  cash. 

Ilere  is  an  instance  with  two  men  with  the  same  sky  above 
them,  the  same  earth  beneath  them  and  the  same  creamery 
before  them.  One  received  525  per  cent  more  in  gross  product 
than  the  other,  but  that  is  not  all.  One  kept  cows  at  a  profit 
and  the  other  at  an  absolute  loss.  What  do  you  suppose 
caused  the  difference?  One  man  accepted  the  fact  like  a  sen- 
sible man,  that  he  ought  to  know  something  about  this  busi- 
ness of  keeping  cows  for  dairy  purposes  and  that  he  ought  to 
keep  a  dairy  kind  of  a  cow.  The  other  said  no  to  all  these 
propositions.  How  true  it  is  in  this  business  of  keeping  cows, 
as  the  good  book  says:  "  The  wise  man  forseeth  the  evil  and 
hideth  himself,  but  the  foolish  pass  on  and  are  punished." 

I  would  almost  guarantee  to  double  any  man's  receipts  from 
his  cows  in  clear  profits  if  I  could  get  bim  to  spend  only  S5  a 
year  for  sound  dairy  reading,  providing  he  will  take  to  heart 
what  he  reads  and  do  as  other  men  are  doing,  who  have  tried 
the  better  way  and  have  succeeded. 

When  you  hear  a  man  say,  as  so  many  do  say,  "I  have  no 
time  for  reading,"  or  "  I  can't  afford  a  little  money  wherewith 
to  buy  the  results  of  experience  of  other  men,"  who  have  been 
more  successful  than  he  with  cows,  you  are  tempted  to  ask  if 
he  would  be  willing  to  pay  fifty  cents  for  a  dollar  greenback? 
The  difficulty  lies  right  there  and  no  where  else.  These  men 
with  poor,  unprofitable  cows  will  not  post  themselves  on  bet- 
ter methods. 

Many  farmers  read  about  what  successful  dairymen  are  do- 
ing with  their  cows,  and  are  apt  to  say : 

"O  well,  I  never  can  do  anything  like  that,"  or  else  they 
fly  the  track  the  other  way,  because  the  results  do  not  accord 
with  their  experience,  and  they  say  it  is  all  a  falsehood. 

In  my  experience  on  this  dairy  question,  going  back  to  1870, 
I  can  say  that  I  know  of  hundreds  of  men  who  were  down  to 
the  lowest  round  in  the  ladder,  who  today,  are  among  the 
wealthiest  and  most  accomplished  dairy  farmers  in  the  land. 

I  can  point  you  to  a  host  of  them  in  my  own  state  who  fif- 
teen years  ago  and  some  not  more  than  ten.  were  owning 
herds  of  cows  from  which  they  did  not  receive  more  than  125 
to  150  pounds  of  butter  per  cow.  Everything  about  them, 
from  the  dairy  standpoint,  was  in  the  same  low  condition. 
Today  their  herds  average  over  300  pounds  per  cow.  Every 
gave  765  pounds  less  of  milk  than  the  Jersey  cow  Louise  and 
produced  forty  pounds  more  of  butter. 
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thing  about  them  has  a  prosperous  look,  for  they  are  making 
money  and  enjoying  the  world.  What  wrought  all  this 
change?    Stiring  up  their  minds  to  study  ;  that's  what  did  it. 

Take  this  single  example  of  what  a  dairyman,  Mr.  H.  C. 
Carpenter  of  Minnesota,  has  done  with  his  herd  in  a  few  short 
years.  Here  is  a  record  for  a  vear  which  includes  a  part  of 
each  of  the  year's  1894  and  "l895.  The  herd  consists  of 
eleven  cows: 

Louise,  a  Jersey  cow,  gave  7,005  lbs.  milk,  made  344  lbs. 
butter.  Midget,  Jersey-Guernsey,  gave  6,240  lbs.  milk,  made 
384  lbs.  butter.  Star,  "Grade  Guernsey  gave  5,385  lbs.  milk, 
made  348  lbs.  butter.  Pansy,  Grade  Jersey,  gave  6165  lbs.. 
milk,  made  360  lbs.  butter.  Cherry,  Grade  Jersey,  gave  5,115 
lbs,  milk,  made  339  lbs.  butter.  Fawny,  Jerse/,  gave  4875 
lbs,  milk,  made  270  lbs,  butter.  Pink,  Jersey-Guernsey,  gave 
4620  lbs,  milk,  made  313  lbs.  butter.  Babv,  Jersey,  gave 
4680  lbs.  milk,  made  333  lbs.  butter.  Flora,  Shoithofn,  gave 
4350  lbs.  milk,  made  254  lbs.  butter.  Blackberry,  Grade  Jer- 
sey, gave  4750  lbs.  miik,  made  277  lbs.  butter.  Jelly,  Jersey- 
gave  4240  lbs,  milk,  made  350  lbs.  butter. 

The  foregoing  is  an  average  of  322  lbs.  of  butter  per  cow 
and  an  average  of  4866  lbs.  of  milk. 

When  Mr,  Carpenter  was  asked  the  question  "  Did  you  raise 
most  of  your  cows?"  He  gave  this  answer,  which  shows  that 
it  was  not  a  difiicult  matter  to  own  such  a  herd: 

"About  eight  of  the  cows  I  was  fortunate  enough  to  secure 
were  Jerseys  and  Jersey  grades.  It  was  the  result  of  a  city 
gentleman  coming  out  and  taking  a  herd  of  Jersey  cows  only. 
He  thought  it  would  be  fun  looking  after  those  Jerseys.  But 
he  did  not  fulfil  the  lazvs  the  co-.vs  required  and  the  result  was 
they  did  not  give  any  milk  and  he  got  thoroughly  sick  of  them. 
I  heard  they  were  for  sale  and  went  up  and  bought  them.  I 
do  not  advocate  any  farmer  going  into  any  lavish  expenditure 
of  money  to  get  cows  to  breed  from  but  do  not  be  afraid  to 
pay  well'  for  a  good  one.  Take  the  dairy  type  and  take  a 
thoroughbred  sire  and  you  will  be  astonished  at  the  result. 
Think  of  it !  Take  a  calf  today  ;  two  years  from  today  that 
grade  calf  will  be  giving  milk  and  in  two  years  from  that  time 
with  ten  cows  you  will  have  fifteen  and  in  two  years  from  that 
time  with  fifteen  to  breed  from  you  will  have  twenty-five," 

Now  I  have  given  you  this  statement  from  the  lips  of  a  man 
who  has  worked  up  and  worked  out  the  problem  of  creating  a 
profitable  dairy  herd.  Note  carefully  some  of  the  lessons  his 
story  conveys. 

(1).  A  lesson  in  dairy  breeding.  The  Guernseys  and  Jer- 
seys always  nick  well  together.  They  are  of  a  harmonizing, 
agreeing  tendency.    The  Jersey-Guernsey  grade  cow.  Midget, 
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If  you  have  a  herd  of  grade  Guernseys  put  a  thoroughbred 
Jersey  sire  at  the  head.  If  you  have  a  herd  of  grade  Jerseys, 
put  at  the  head  a  thoroughbred  Guernsey  sire,  I  would  not 
advocate  this  cross  breeding  with  any  other  two  breeds. 

(2),  Note  the  fact,  that  the  first  owner  of  the  cows  did  not 
fulfill  the  laws  required.  You  can  see  the  necessity  for  a  cow 
owner  to  bestir  himself  to  understand  these  laws.  How  can 
he  understand  them  if  he  will  not  take  in  the  necessary  knowl- 
edge.   He  must  make  himself  intelligent  on  this  cow  question. 

(3).  That  these  cows  yielded  fully  two  hundred  pounds 
more  of  butter  each  than  the  average  cow  does  that  the  aver- 
age farmer  is  so  contented  with. 

To  produce  as  much  butter  as  these  eleven  cows  produced 
would  require  twenty-eight  cows  of  the  average  kind.  Now  if 
you  want  to  see  how  the  improved  cow  and  the  improved 
dairyman  both  combine  to  make  good  profit,  just  imagine  Mr. 
Carpenter  on  one  farm  with  eleven  cows  doing  the  same  busi- 
ness that  the  average  farmer  would  require  twenty-eight  to 
do.  Think  of  what  a  nice  profit  there  would  be  in  the  cost  of 
keeping  those  extra  seventeen  cows. 

Then  think  that  the  twenty-eight  average  cows  do  business 
at  an  absolute  loss,  and  you  can  gain  some  idea  where  thou- 
sands of  farmers  find  themselves  who  will  not  believe  though 
an  angel  from  Heaven  came  down  and  declared  the  truth  to 
them.  Even  the  poor  unprofitable  cow  that  is  eating  right 
into  their  vitals  every  day  cannot  make  them  see  it. 

Mr.  Carpenter  and  his  cows  are  the  result  of  making  a  study 
of  <l^iry  wisdom.  The  average  farmer  with  his  average  cow 
is  the  result  of  refusing  to  learn  the  lesson  of  profit  and  loss. 

Verily  the  Good  Book  is  right  when  it  says,"  The  wise  man 
forseeth  the  evil  and  hideth  himself" — (behind  a  good  cow) 
—  "but  the  foolish  pass  on  and  are  punished  " — with  poor 
cows). 

I  have  cited  you  the  case  of  Mr.  Carpenter  because  I  wished 
to  show  what  a  man  could  do  in  a  comparatively  rfew  state. 
The  same  demonstration  can  be  found  in  almost  any  state  in 
the  Union,  The  same  principles,  the  same  law,  can  be  ap- 
plied everywhere. 

(I).     The  man  of  dairy  intelligence, 

(2).     The  cow  of  dairy  blood  and  capacity. 

Such  a  man  will  have  such  cows.  One  follows  the  other  as 
day  follows  night.  Such  a  man  will  study  the  feeding  prob- 
lem. He  will  not  sneer  and  call  it  "  book  farming."  He  will 
study  the  bam  and  stable  question.  He  will  prosper  because 
he  'fulfills  the  law  the  cow  requires." 
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MUTUAL  RESPONSIBILITY  OF  THE  BUTTER 
MAKER  AND  PATRON. 

By  Hon.  W.  W.  Higbee  of  Charlotte,  Vt. 

Napoleon  said  that  to  particularize  the  bravery  of  his  men 
who  crossed  the  bridge  of  Lode,  in  the  Italian  campaign,  he 
would  order  the  roll  call  of  the  whole  brigade.  Call  the  roll 
of  seven-eighths  of  the  farmers  of  Vermont,  and  you  will  find 
they  are  dairymen. 

What  is  the  object  of  these  meetings?  What  good  is  to  re- 
sult from  them?  If  understood  correctly,  it  is  to  gather  the 
cream  of  individual  opinions  and  suggestions  and  then  try  and 
chum  out  of  it  something  of  value  —  and  this  "churn  test," 
after  being  properly  worked,  and  packed,  should  show  how 
much  the  associations  are  worth  to  the  state. 

The  best  creamery  that  money  can  build  and  equip,  with  ten 
or  twenty  or  thirty  thousand  pounds  of  milk  a  day,  will  be  a 
failure  with  a  poor  butter  maker.  Competition  is  so  sharp, 
and  the  taste  of  the  public  has  become  so  acute  that  poor  butter 
will  not  sell  at  a  profit.  The  maker  must  produce  an  article 
that  the  dealer  takes  pride  in  handling.  The  grocer  does  not  en- 
joy apologizing  for  the  off  quality  of  his  goo<ls.  The  commis- 
sion man  who  handles  your  output  is  anxious  to  retain  your 
trade  when  he  knows  that  the  consignments  are  constantly 
kept  up  to  a  "gold  standard,"  and  he  is  continually  asking 
for  "  more,"  like  poor,  little  starving  Oliver  Twist,  although 
the  simile  ends  here,  for  no  one  will  have  the  hardihood  to  say 
that  the  commission  man  is  very  often  found  in  a  starving 
condition. 

The  butterraaker  should  feel  his  responsibility.  He  has  put 
into  his  care  the  entire  plant.  He  is  engineer,  machinist. 
He  should  know  if  the  machinery  is  working  properly  before  ■ 
a  break  down  occurs,  that  proper  care  could  have  hindered, 
entailing  vexatious  delay  and  considerable  expense.  Time  is 
money  when  perhaps  a  dozen  to  twenty  farm  teams  are  wait- 
ing to  unload  and  get  away  to  hurrying  work  at  home. 

He  weighs  the  milk.  Is  he  careful  and  correct  ?  Are  his 
scales  kept  balanced?  The  only  answer  to  these  two  ques- 
tions is  Yes.  I  guess  so,  will  not  do.  Is  he  getting  the  prop- 
er amount  of  cream  ?  Is  it  properly  ripened,  so  there  will  be 
the  least  work  in  churning  ?  After  the  chum,  the  salting, 
packing.    Is  the  cold  storage  all  right  ?     Is  he  careful  in  tak- 
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iag  and  preparing  his  milk  samples?  Is  he  careful  and  pains- 
taking in  his  tests  ?  Are  his  rooms  clean  and  sweet  ?  Are 
bis  separators  free  from  contamination,  and  does  he  under- 
stand human  nature  well  enough  to  meet  his  twenty-five  to  a 
hundred  patrons  with  the  wisdom  of  the  serpent  and  the  ex- 
ceeding harmlessness  of  the  dove,  when  there  occurs  a  slight 
outbreak  of  hostilities  over  a  difference  in  weights  or  a  varia- 
tion in  tests?  Heis  dealing  with  the  pockets  of  his  patrons, 
and  scientists  have  never  yet  discovered  in  human  anatomy  a 
nerve  so  sensitive.  Nature  abhors  a  vacuum  ;  so  does  man- 
kind—  in  the  pocket. 

No  matter  how  skillful  your  buttermaker  in  the  details  t»f  his 
business,  how  delicate  and  correct  his  sense  of  taste  and  smell, 
how  perfect  his  machinery,  to  make  good  butter  he  must 
have  good  milk.  The  fountain  head  must  be  pure,  though 
not  necessarily  in  a  watered  sense.  A  single  can  of  sour  milk 
injures  an  entire  output  for  a  day.  A  careless  or  obstinate  or 
slovenly  patron  not  only  damages  himself,  but  perhaps 
twenty-five  to  fifty  others.  His  poor  milk  not  only  discounts 
the  butter  from  that  day,  but  it  injures  the  reputation  of  the 
creamery,  and  the  reputation  of  the  maker. 

No  wonder  the  buttermaker  who  prides  himself  in  his  busi- 
ness, who  calculates  to  make  it  his  business,  protests  against 
the  supply  at  times.  Can  he  make  the  patron  see  it  and  un- 
derstand it  without  a  row  ?  Perhaps  so — but  if  he  cannot;  a 
fairly  sensible  kind  of  a  rumpus  is  better  for  the  creamery 
than  a  lot  of  poor  milk. 

The  buttermaker  must  be  an  honest  man.  He  must  have 
the  confidence  of  the  patrons.  There  must  be  no  partiality, 
no  matter  where  the  straight  course  hits. 

This  confidence  will  be  particularly  valuable  to  him  when 
he  reaches  the  vital  point  —  as  the  patron  looks  at  it — the  test. 

I  should  like  to  say  right  here  in  a  paranthetical  way,  that 
the  cash  returns  to  a  creamery  patron  do  not  depend  any  more 
upon  the  richness  of  his  milk  than  the  amount  of  it.  Quality 
is  all  right,  but  quantity  not  infrequently  brings  the  largest 
checks  from  the  same  number  of  cows.  A  dairy  with  a  high 
test,  where  the  owner  makes  his  own  butter  to  fill  orders  at 
hiBrh  prices,  will  pay  well,  when  the  same  number  of  cows 
with  a  good  deal  lower  test  and  larger  milk  flow,  will  pay 
much  better  in  a  creamery  where  milk  is  made  up  together. 

The  buttermaker  should  heartily  interest  himself  in  the 
success  of  his  employees.  He  should  pride  himself  on  the 
quality  of  his  output.  If  the  market  calls  for  packages  that 
require  more  work  in  preparing,  he  should  be  reasonable  and 
helpful  in  the  premises. 

But  he  is  not  the  only  one  who  is  facing  responsibilities. 
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The  patron  has  something  to  do,  and  a  great  deal  to  do.  He 
should  operate  with  the  buttermaker  in  all  reasonable  ways, 
to  any  reasonable  extent.  If  the  maker  tells  him  he  cannot 
do  good  work  with  frozen  milk,  he  should  take  pains  that  it 
does  not  freeze  through  any  neglect. 

If  the  maker  tells  him  he  cannot  make  first  class  butter 
from  milk  that  has  been  stored  in  a  stable  or  in  the  alley  way  in 
front  of  the  cows,  the  patron  should  govern  himself  accord- 
ingly. Milk  improperly  strained,  full  of  straw  and  hay.  is 
not  the  kind  of  a  thing  the  patron  would  place  on  his  own  ta- 
ble for  food  uses.  It  should  be  offered  to  no  one  else  in  that 
condition.  If  the  patron  has  a  can  of  sour  milk,  he  should 
not  expect  the  maker  to  take  it.  Care  of  milk  on  the  farm  ts 
as  important  a  theme  for  discussion  as  care  of  milk  at  the 
creamery,  and  it  means  just  as  much  in  a  financial  way. 

Patrons  should  bear  in  mind  that  their  cash  returns  depend 
mainly  on  two  things ;  first,  good  milk,  second,  good  but- 
ter making.  Fine  butter  advertises  itself.  It  forces  its  way 
in  the  market.  It  somehow  "gets  there,"  The  best  sales- 
man in  the  world  cannot  continuously  and  successfully  push 
an  inferior  article.  The  day  has  passed  for  packing  fine  but- 
ter in  barrels,  to  be  dug  out  in  the  rough.  It  is  almost  like 
stepping  into  an  art  gallery  to  go  through  the  sales  rooms  of 
an  up  to  date  grocery  dealer.  It  is  the  attractive  package 
that  counts  to  start  with,  though  quality  is  all  the  time  the 
essential  thing.  It  is  a  business  matter  all  around.  The  but- 
ter maker  is  paid  so  much  for  his  time  and  skill,  and  the  pat- 
ron depends  upon  the  nature  of  this  work  for  his  returns. 
The  success  of  one  gauges  the  prosperity  of  the  other.  The 
creamery  has  done  a  great  deal  for  Vermont  in  many  ways. 
It  has  raised  the  all  around  standard  of  her  butter.  It  has 
increased  her  prosperity.  I  can  name  to  30U  localities  where 
mortgage  debts  have  been  paid  largely  by  creamery  checks, 
when  the  same  land  holders  were  before  fighting  a  discourag- 
ing if  not  a  losing  battle.  More  than  all  the  rest,  it  has  light- 
ened the  load  of  care  and  labor  that  the  wives  in  all  these 
homes  were  staggering  under  —  and  when  I  say  staggering 
under,  the  phrase  is  used  advisedly. 

Certain  local  "centers  of  trade,"  where  Saturdays  were 
market  days  and  every  body  for  miles  around  felt  conscience 
smitten  unless  they  answered  to  roll  call,  may  have  mild 
grudges  laid  up  against  the  creameries,  but  local  stores  and 
trades  have  prospered  thereby,  to  everybody's  advantage.  It 
is  safe  to  say  that  the  creamery  is  here  to  stay.  What  it  does 
for  you  depends  upon  what  you  do.  It  will  not  run  itself  any 
more  than  a  store  or  a  bank,  a  locomotive  without  an  engi- 
neer, or  a  steamboat  without  a  pilot. 
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BANQUET. 

THE    SECOND  ANNUAL  BANQUET  OF  THE  VERMONT  DAIHVMHN'S  BUTTER 

AND   CHEESE   MAERKS'    ASSOCIATIONS    WAS   HELD  IN  THE   BKOOKS 

HOUSE   DINING    HOOll,    BKATTLEBORO,   VEKUONT, 

WEDNESDAY  EVENING,  JANUARY  10,  1900, 

The  proprietors  of  the  house  did  themselves  credit  and  were 
equal  to  the  emergency  in  every  particular.  Over  three  hun- 
dred people  were  seated  at  the  tables  and  were  iilled  and  many 
baskets  full  left  to  be  g-athered  up  beside. 

With  Col.  Hooker  as  toast  master  it  was  not  surprising  that 
the  second  annual  banquet  was  a  success. 

We  would  gladly  write  an  extract  of  each  toast  at  this  ban- 
quet but  space  forbids  so  will  give  only  the  names  of  the 
speakers,  their  topics  and  the  menu. 

PROGRAM. 

TOASTS  AND  RESPONSES. 

1  Invocation, 

2  The  Green  Mountain  State, 

3  Agricultural  Colleges, 

Director  Vermool  AgricuUural  Collegf  aod  Experimeut  Station 

4  Dairying  in  Canada,  H.  H.  Dean,  B.  S,  A.,  Guelph,  Canada 

PioleaBor  Dairy  Husbandry 

5  Our  Exports,  Ho.n.  H.  E.  Alvord,  Washington,  D,  C, 

■^  Chief  Dniry  Division 

6  Responsibilities  of  the  Producer.       Hon.  W.  W.  Higbek.  Charlotte 

7  The  Agricultural  Press,  Prof.  G.  M.  Whitaker 

Editor  New  England  Farmer  and  Grange  Homes 

8  Dairy  Statistics,  Hon.  H,  W.  Vail, 

stale  Dairy  Stalistician 

9  Sanitation,  Dr.  H.  D.  Holton, 


12  The  Fanner  in  Legislation,  Hon.  Kittbedgh  Haskins, 

13  The  Farmers'  Needs.  Hon.  Alpha  Mssser, 

Past  Lecturer  of  Nalional  Grange 
1*    Our  Foreign  Relations,  Hon.  J.  L,  Mabtin, 

United  SUIes  Diatriet  Attorney 

15    Education,  Hon.  M,  S.  Stone, 
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And  laughlcr  aid  dlgextiOD! " 
Celery,  Olives,  Mixed  Pickles,  Jelly, 

Vermont  Roast  Turkey.  Cranberry  Sauce. 

Mashed  Potatoes,  Sugar  Corn, 

Cold  Meats. 

Roaat  Lamb,  Boiled  Ham, 

Pressed  Corned  Beef,  Roast  Loin  of  Pork, 

Potato  Salad,  Spiced  Pickled  Salmon, 

Tea  Rolls, 

'■The  daintlnt  last  to  make  tli«  end  more  sweet." 

Vanilla  Ice  Cream, 
Maple  Sugar  Cake,  White  Cakt, 

Sponge  Cake,  Raisin  Cake, 

Nuta  and  Raisins,  Crackers  and  Cheese, 

Tea,  Coffee. 

"  The  least  is  over,  let  us  turn 
To  make  the  coming:  hour  o'ertkiw  with  joy. 
And  pleaiure  crown  the  brim." 
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REPORT  OF  BUTTER  AND  CHEESE. 

BUTTER  EXHIBIT. 

Whole  number  of  entries,  125 

Highest  score,  98 

Lowest  score,  85 

Average  score.  92  4-5 

Premiums  awarded  as  follows  : 

CLAS8   1.      DAIRY  TUBS. 

1st    G.  H.  Terrill,  Morysvine,  $10  00        96J^ 

2d      C.  H.  Cobb,  Westford,  6  00        96^ 

3rd     T.  H.  Lyster,  St.  Johnsbury,  4  00        95J^ 

CLASS    2.      DAIRY   BOX. 

1st    J.  B.  Candon,  Pittsford,  $10  00        97 

2d     F.  L.  Davis,  North  Pomfret,  6  00        95  •    ' 

3rd    W.  E.  Perkins,  Pomfret,  4  00        94J^ 

CLASS   3.        DAIRY    PRIST. 

1st     J.  B.  Candon,  Chittenden,  $10  00        98 

2d      Emeline  L.  Eastman,  Passumpsic,  6  OO        97 

3rd     Fred  A.  Putnam,  Weathersfield  Center,        4  00        96|4 

DAIRY    SWEEPSTAKES.       J5.00. 

J.  B.  Candoti,  Chittenden. 

CLASS   4.      CREAJIERY    TUB. 

1st     T.  E.  Donahue,  Hinesburg,  $10  00        97>^ 

2d      C.  J.  Hosford.  Wells  River.  6  00        97 

3rd     Brattleboro  Creamery  Assn..  Brattleboro,     4  OO        96J^ 

CLASS    5.       CREAMERY    PRINT. 

Ist     Farmers  Mutual  Creamery.St.  Johnsbury.   10  00        97}i 
2d      C.  C.  Lawless,  Montpelier,  f.  00        97 

3rd     East  Ryegate  Creamery,  E.  Ryegate,  4  0()        96 
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CREAMERY    SWEEPSTAKES    $5.00. 

Divided 
T.  E.  Donahue,  Hinesburg.  '      2  50        97  >4 

Farmers  Mutual  Creamery,  St.  Johnsbury,  2  50        97Ji 

VT.  dairymen's  asso€iation  gold  mkdal. 
J.  B.  Candon,  Chittenden.  98 

ORAND    gWEEPSTA^ES.    $10.00. 

J.  B.  Candon,  Chittenden.  98 

BEST   DISPLAYED    PACKAGE. 

J.  R.  Miller,  Westminster,  $3  00 

W0RCE8TEK  SALT    COMPANY    FRBE8,    825.00   CASH. 

To  the  winner  of  Sweepstakes  and  Association  Gold  Medal. 
J.  B.  Candon,  Chittenden. 

WORCESTEB  SALT   COMPANY'S  PRIZES   OF   GOLD   WATCHES. 
CREAMERY    BUTTER. 

1st    T.  E.  Donahue,  Hinesburg;,  $25  Gold  Watch. 

2nd    C.  J.  Hosford.  Wells  River,    97  $15  Gold  Watch. 

3rd     C.  C.  Lawless,  Montpelier,     97  $15  Gold  Watch. 

DAIRY   BUTTER, 

1st     J.  B.  Candon.  Chittenden,        98  $25  Gold  Watch. 

2nd   J.  B.  Candon,  Pittsford.  97  $15  Gold  Watch. 

DELAVAL   SEPARATOR   SPECIAL. 

$10  for  butter  scoring  the  highest  number  of  points  in  the 
dairy  class,  if  made  from  cream  separated  by  a  DeLaval  sep- 
arator, won  by  J.  B.  Candon,  Pittsford. 

$15  for  the  butter  scoring  the  highest  number  of  points  in 
the  creamery  class,  providing  the  cream  is  separated  by  De- 
Laval  separators,  either  power  or  hand  machines,  tie  between 
T.  E. Donahue,  Hinesburg,  and  the  Farmers'  Mutual  Creamery 
Co.,  St.  Johnsbury. 
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ALDERNR7    BUTTER    COLOR,    SPKCIAL. 

As  follows:  S15  to  C.  C.  Lawless,  Montpelier  ;  $10  to  D. 
G.  Donahue,  East  Charlotte. 

VF.RMONT    FARM    MACHINE   COMPANV    PRIZE:* 

Of  S2  on  each  entry  of  Butter  scoring'  over  %  and  under  98, 
made  from  their  Separators  or  Cooley  Creamer. 

Brattleboro  Creamerj,  Brattleboro,  %J4 

John  Bond,  East  Montpelier,  % 

C.  C.  Lawless,  Montpelier.  97 

East  Ryegate  Creamery,  96 

G.  1.  Wilcox,  Woodstock,  96' 

OBIN   DOUGLASS  BITTEE  CULTURE   PRIZE. 

T.  E.  Donahue,  Hinesburg,  $5  00 

WELLS    RICHARDSON    CO.    PRIZES. 
CREAMERY    BUTTER. 

To  Butter  Maker  scoring  highest  on  butter  colored  with 
Wells,  Richardson  Co.'s  Butter  Color.     A  solid  Gold  Medal. 

lat     T.  E.  Donahue,  Hinesburg,  Gold  Medal,     97>^ 

1st     Farmers'  Mutual  Cr'y.  St.  Johnsbury,  "  97J^ 

2nd    C.  J.  Hosford,  Wells  River,  $5  00        97 

DAIRY    BUTTER. 

1st     J.B.  Candon   Chittenden,  S5  00        98 

2nd    J.B.  Candon,  Pittsford,  50        97 

2nd   Emeline  L.  Eastman,  Passumpsic,  50         97 

LIKCOLN    LUMBER   COMPANY    PRIZES,    Sll5.(IU. 

For  butter  packed  in  our  Tubs  or  Boxes. 

1st     T.  E.  Donahue.  Hinesburg,  S7  00        97J^ 

2nd   W.  V.  Beach,  Charlotte,  5  00        94>^ 

3rd    J.  F.  Donahue.  Lincoln,  3  00        92 

By  error  the  third  prize  was  given  to  J.  F.  Donahue,  which 
should  have  been  awarded  to  D.  W,  F.  Brothers,  Williston, 
his  butter  scored  93,  The  Association  duplicated  the  third 
prize  to  D.  W.  F.  Brothers. 
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NELSON   HALL  A  CO.'S  PBIZE8,  $15.00 

To  the  exhibitors  scoring  highest,  using  our  Tubs  or  Boxes. 

1st    C.  J.  Hosford,  Wells  River,  $7  00        97 

2nd   M.  A.  Adams,  Derby,  5  00        95 

3rd    P.  B.  Swan,  Montgomery,  3  00        88 

NEW    ENGLAND   FABMEB  PRIZES. 

Ten  copies  for  one  year  to  the  eleven  owners  of  butter  scor- 
ing highest,  not  taking  any  premiums. 

,1  T.  E.  Donahue,  Hinesburg,  97 

2  M.  A.  Leach,  Essex,  96>^ 

3  Mrs.  J.  R.  Miller,  Ryegate,  96>^ 

4  Stephen  Hewitt,  North  Pomfret,  %K 

5  W.  G.  Simpson,  Washington,  % 

6  G.  I.  Wilcox,  Woodstock,  % 

7  John  Bond,  East  Montpelier,  % 

8  G.  M.  Hayward,  East  Corinth,  96 

9  D.  G.  Donahue,  East  Charlotte.  96 

10  F.  H.  Bickford,  Bradford,  % 

11  N.  H.  Ricker,  Ryegate,      .  9ft 

THE  COUNTRY   GENTLEMEN   PRIZES. 

One  copy  to  the  owner  of  Package  of  Butter  scoring  highest 

in  exhibition. 
J.  B.  Candon,  Chittenden,  •  98 

To  the  owner  of  the  best  Cheese  in  the  whole  exhibition. 
H.  W.  Rice,  Westford,  98^ 

MIRROR   AND   FARMER   PRIZE(<. 

The  John  B.  Clark  Co.,  Publishers  of  Mirror  and  Farmer, 
Manchester,   N.  H.,   offers  one  year's  subscription  to  every 
prize  winner  in  Butter  and  Cheese  Exhibit. 
G.  H.  Terrill,  Morrisville 

C.  H.  Cobb,  Westford 

T.  H.  Lyster,  St.  Johnsbury 

James  B.  Candon,  Chittendon 

F.  L.  Davis,  North  Pomfret 

W.  E.  Perkins,  Pomfret 

J.  B.  Candon,  Pittsford 

Emilie  L.  Eastman,  Passumpsic 

Fred  A.  Putnam,  Wethersfield  Centre 
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T.  E.  Donahue,  Hinesbur^ 

C.  J.  Hosford,  Wells  River 

Brattteboro  Creamery,  Brattleboro 

Farmers'  Mutual  Creamery,  St.  Johnsbury 

C.  C.  Lawless,  Montpelier 

East  Ryegate  Creamery,  East  Ryegate 

Mrs.  W.  A.  Franklin,  Guildford 

Alpha  Messer,  Rochester 

H.  W.  Rice,   ,  Westford 

Ed  Bissonett,  Hinesburg 

P.  McDonoug'h,  Hinesburgf 

T.  B.  Harriott,  Georgia 

PRO   BATA    CLASS. 

Fifty  dollars  to  be  divided  among  the  samples  scoring  90 
points  and  over,  not  included  in  the  foregoing  list,  of  51  cents 
each. 

M.  H.  Miller,  Pomfret;  W.  Z.  Eaton,  Hartford;  G.  K. 
Sprague,  East  Brookfield;  L.  H.  Talcott,  WilHston;  H.  D. 
Thayer,  West  Brattleboro;  W.  S.  Holt,  Sunderland;  Nel- 
son A.  Parks,  South  Ryegate;  Cloud  Harvey,  North  Bar- 
net;  J.  H.  Loveland,  Norwich;  Chas.  Gates  &  Son,  North 
Hartland;  O.  G.  Carpenter,  Cambridge;  E.  M.  Cole,  East  . 
Burke;  John  Evans,  West  Pawlet;  W.  P.  Stone,  Straf- 
ford. 90 

J.   M.   Campbell,   Morrisville;  H.   B.   Leonard,    North 
Pomfret;  Chas.  Lepage,  Barre;  C.  D.  Smead,  West  Brook- 
field;  C.  H.  Bigelow,  East  Brookfield;  P.  W.  Strong,  North 
Pomfret;  F.  0.  Smith,  South  Windham ;   G.  W.Humph- 
rey, East  Burke;  P.  H.  Holland,  Newfane,  91 
S.  L.  Bond,  Wilmington,  91^ 
J.  W.  Thurber,  Brattletwro;  Sumner  Sherburne.  South 
Pomfret;  E.  C.  Sherburne,  North  Pomfret;  Hunter  Bros., 
Lyndonville;  J.  W.   Hamilton,  West  Brattleboro;  C.   C. 
Betterley.  West  Brattleboro;  F.  L.  Kibbee,  South  Fairlee; 
J.  F.  Donahue,  Lincoln;  W.  H.  Watkins.  East  Hardwick; 
L.  M.  Cameron,  Montpelier,  92 
Betterley  Creamery,  West  Brattleboro,                               92?^ 
Grant  Cobb,  Prosper;  B.  R.  Smith,  Passumpsic;  D.  W. 
Roberts,  North  Pomfret;  C.  A.  Choate,  West  Barnet;  Put- 
ney Creamery  Association,    Putney;  G.  W.  Wallis,  Waits- 
field;  G.  A.  Doe.  Corinth;  E.  S.  Bailey,  Lunenburg;  H. 
A.  Noble.  West  Brookfield;   C,  A.  Hastings,  Springfield; 
Randolph  Co-op.  Creamery,  Randolph;   W.  C.   Norcross, 


^dbyCoogle 


138  THIRTIETH  ANNUAL  REPORT  OF  THE 

Hortonville;  H.  F.  Brothers.  Williston;  O.  P.  Dunn,  West 
Windsor;  E.  P.  Carpenter,  West  Waterford.  93 

M.  F.  Donahue,  Ferrisburg, ;  N.  C.  Stevens.  West  Glov- 
er; J.  F.  McLean,  West  Topsham;  Noyesville  Creamery, 
Walden,  93  >^ 

H.  W.  Walker,  South  Woodstock;  G.  F.  Green,  Wood- 
stock; S.  H.  Warren,  North  Pomfret;  Geo.  W.  Tuttle, 
Pittsfield;  Frank  Richmond,  Hale;  B.  A.  Hatt,  South 
Rjegate;  J.  G.  Tumbull,  Barton  Landing;  C.  E.  White- 
hill,  Bamet,  94 

J.  C.  Sherburne.  North  Pomfret;  E.  A.  Edson,  Chester; 
W.  V.  Beach,  Charlotte;  H.  C.  Bruce,  Sharon;  H.  M.  San- 
born. North  Ryegate;  H.  W.  Belden,  Waitsfield;  F.  R. 
Hayward,  Topsham;  G.  A.  Kelley,  Marshheld;  F.  L. 
Smith.  Fletcher,  94>^ 

S.  W.  Jewett,  Middlebury;  C.  F.  Stafford,  Chippen- 
hook;  Mrs.  H.  L.  Nichols,  Hale ;  Highland  Creamery,  Der- 
by; H.  B.  Chamberlin,  Coventry  Falls;  E.  A.  Mitchell. 
Glover;  E.  V.  Scott,  Greensboro;  G.  H  .Temple.  Randolph 
Centre;  Danville  Creamery,  Danville;  J.  R.  Miller,  West- 
minster; Passumpsic  Creamery,  Passumpsic;  Geo.  A.  Al- 
len. West  Hartford,  95 

E.  E.  Symmes,  Ryegate;  South  Peacham  Creamery, 
South  Peacham;  A.  A.  Stover,  East  Bethel,  95>4 

N.  H.  Ricker,  Rvegate;  J.  R.  Whitcher.  South  Ryegate; 
G.  W.  HaTward.East  Corinth;  D.  G.  Donahue,  East  Char- 
lotte; F.  U.  Bicbford,  Bradford;  W.  G.  Simpson,  Wash- 
ington; G.  I.  Wilcox,  Woodstock;  John  Bond,  East  Mont- 
pelier,  96 

Mrs.  J.  R.  Miller,  Ryegate;  Stephen  Hewitt,  North 
Pomfret;  M.  B.  Leach,  Essex,  96J^ 

CHEESE  EXHIBIT. 

Whole  number  of  entries,  13 

Highest  score,  98J4 

Lowest  score,  90 

Average  score,  94^ 

CLASS    A    DAIRY    I'LAIN. 


1st     Mrs.  W.  A.  Franklin,  Vernon,  $10  00 

2nd  Alpha  Messer,  Rochester,  6  00 


^dbyGoogle 


VERMONT  DA[RYHBN'S  ASSOCIATION.  139 

CLASS   B   DAI&T   8AGB. 

1st     Mra.  W.  A.  Franklin,  Vernon,  $10  00        93 

CLASS   C    FACTORY    PLAIN. 

1st     H.  W.  Rice,  Westford,  $10  00        98>^ 

2nd   Ed  Bissonett,  HinesburGT.  6  00         98 

3rd    P.  M.  McDonouffh,  Hinesburg,  4  00        %Ji 

CLASS    D    FACrOBV   SAGE. 

Ist     S.  B.  Harriott,  Georg^ia.  $10  00        96 

2nd   H.  W.  Rice,  Westford.  6  00        95 

3rd    Ed  Eissoaett,  Hinesburgf,  4  00        93 

CHEESE   SWEEreXAKBS,    5.00. 

H.  W.  Rice,  Westford,  98>^ 

O.  Douglass,  Boston.  1 

Obin  Bent,         "  >  Judges. 

W.  I.  White,     "  ) 
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REPORT  OF  THE  COMMITTEE  ON  RESOLUTIONS. 

Resolved,  That  the  Vermont  State  Dairymen's  Association 
in  its  thirtieth  annual  convention  assembled,  most  hearti- 
ly endorses  the  propositions  now  before  Congress  to  make  oleo- 
margarine and  other  imitations  of  the  dairy  products  subject 
to  the  laws  of  the  State  or  Territory  into  which  they  are 
transported  and  to  change  the  tax  on  oleomargarine ;  and 
that  it  most  heartily  endorses  the  action  of  the  National  Dairy 
Union  in  its  efforts  to  secure  the  enactment  of  these  measures. 

Resolved,  That  the  recommendation  of  the  Secretary  of 
Agriculture  that  all  dairy  products  offered  for  export  from 
the  United  States  be  inspected  and  paraded  with  a  view  of  giv- 
ing such  products  proper  standing  in  foreign  markets,  is  cor- 
dially endorsed  by  this  Association  and  the  favorable  consid- 
eration thereof  by  the  Congress  of  the  United  States  is  asked. 

Resolved,  That  the  thanks  of  this  body  are  hereby  tender- 
ed to  the  citizens  of  Brattleboro  for  their  open-hearted  and 
generous  hospitality  to  the  members  and  friends  of  this  Asso- 
ciation in  attendance  at  this  session;  to  Protective  Grange  for 
the  use  of  their  fine  hall  and  for  other  courtesies  extended;  to 
the  creamery  Association;  to  the  officers  of  the  town  of  Brat- 
tleboro for  the  use  of  halls  for  the  needs  of  the  Association, 
and  for  furnishing  delightful  music  for  its  meetings  ;  to  the 
hotels  for  kindnesses  and  courtesies  afforded  the  members  and 
friends  of  the  Association  ;  and  to  the  railroads  for  reduced 
rates  of  fare. 

Resolved,  That  the  thanks  of  the  Association  be  extended 
to  Mr.  Collahan  of  the  Country  Gentleman,  for  recitations 
rendered  for  the  entertainment  of  those  present  at  this  session. 

Resolved,  That  while  the  members  of  the  Association  re- 
gret the  refusal  of  Pres.  G.  W.  Pierce  to  remain  longer  in  the 
chair,  they  desire  to  express  full  confidence  in  the  newly  elect- 
ed president  and  other  officers  of  this  Association,  pledge  in- 
dividually, their  best  efforts  for  its  future  success  and  use- 
fulness. 

ALPHA  MESSER, 


H.  W.  VAIL,  I     p„„„i„,^ 

C.  F.  SMITH.  f    Committee. 

A.  A.  DUNKLEE,   ] 
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President. — This  closes  the  meeting.  I  understand  from 
the  older  members  it  has  been  one  of  the  most  profitable  and 
enjoyable  meetings  of  this  association  which  has  been  held 
for  many  years. 

NOTE. 

It  is  expected  that  the  next  annual  meeting  will  be  held  in 
Burlington  the  second  week  in  January,  1901.  H.  C.  Adams, 
Dairy  and  Food  Commissioner  of  Madison,  Wis.,  Prof. 
Robinson  of  Ottawa,  Commissioner  of  Agriculture  and  Dairy- 
ing, the  best  authority  on  dairy  work  in  Canada,  J.  H.  Brig- 
ham,  Assistant  Secretary  of  the  Department  of  Agriculture, 
of  Washington.  D.  C,  V.  E.  Fuller  of  New  York,  Prof.  J. 
L.  Hills,  Burlington,  and  other  prominent  speakers  hare  been 
engaged  to  address  this  coming  meeting. 

F.  L.  DAVIS,  Secretary. 


REPORT  OF  SECRETARY  AND  TREASURER  OF 

VERMONT  DAIRYMEN'S  ASSOCIATION, 

From  Dec.  1,  '98  to  Dec.  1,  '99. 

Balance  on  hand. 
Received  state  appropriation. 
Received  from  membership. 
Received  from  advertising. 

Total, 

BILLS   PAID  AS  PER   ORDERS. 
Mary  A.  Derbv, 
H.  B.  Chambe'rlin, 
H.  L.  Doyle. 
J.  B.  Lindsey, 
Free  Press  Association, 
John  E.  Gale, 
G.  W.  Pierce. 
Mrs.  A.  C.  Ware. 
Thomas  J.  Dillon. 
S.  C.  Keith, 
O.  Douglass, 
Orrid  Bent, 
E.  E.  Smith, 
Anna  Barrows, 
George  C.  Wright. 
H.  W.  Walker, 


S  60  46 

1000  00 

75  00 

174  17 

$1309  63 

$  25  00 

21  63 

76  05 

20  OO 

57  75 

6  78 

27  10 

3  95 

54  53 

25  00 

31  00 

31  00 

1  50 

30  00 

3  50 
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C.  H.  Waterhouse, 

17  64 

Burnhara  &  Crosby, 

3  30 

Mrs.  E.  B.  Galusha, 

2  70 

E.  L.  Hildreth  &  Co., 

144  40 

W.  H.  Hamngton, 

21  50 

P.  W.  Stronif, 

6  97 

C.  F.  Smith, 

9  25 

E.  L.  Hildretn&Cc, 

7  30 

W.  H.  Farr. 

75 

Valley  Creamery  Association. 

2  00 

Brown  &  Moore, 

2  90 

E.  L.  Hildreth  &  Co., 

20  00 

C.  F.  Smith, 

37  25 

H.  B.  Chamberlin, 

14  20 

F.  L.  Davis, 

20  61 

E.  L.  Hildreth  &  Co., 

50  00 

J.  L.  Hills, 

5  61 

F.  L.  Davis, 

192  40 

Paid  other  bills,  premiums,  etc.. 

245  79 

Total  expenditures. 

$1225  36 

Balance  in  treasury, 

$84  27 

P.  W.  Strong,  Treasurer. 

F.  L.  Davis,  Secretary. 
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WOMAN'S  AUXILIARY. 

A  special  meeting  of  the  Woman's  Atixiliary  was  held  in 
the  Brooks  House  parlors  Wednesday,  January  10,  at  1.30  p.  m. 
Ex-Gov  Hoard  of  Wisconsin  spobe  for  a.  few  minutes  upon 
the  value  of  women  as  an  aid  to  successful  business  enter- 
prises, especially  tfiose  connected  with  the  farm  and  home  life 
and  urged  strongly  the  proper  education  of  the  gtrls  and  boys. 

prbsidbkt's  address. 
Mrs.  Mary  A.  Smith,  MorrisviUe. 

We  are  privileged  to  meet  again  as  the  Woman's  Auxiliary 
to  the  Vermont  Dairymen's  Association.  We  are  glad  to  re- 
new the  acquaintance  of  so  many  of  our  members  and  it  also 
gives  us  pleasure  to  see  so  many  whom  we  have  not  met 
before. 

Perhaps  you  are  not  all  familiar  with  the  object  of  the 
Woman's  Auxiliary.  To  such  we  say,  it  is  to  do  the  Vermont 
women  good  by  keeping  them  in  touch  with  the  best  methods 
in  domestic  science,  learning  from  each  other,  and  from  those 
whose  aid  we  are  fortunate  in  obtaining,  heloful,  profitable 
ways  of  making  the  farmer's  home  what  it  should  be,  the  cen- 
ter of  prosperity  and  happiness. 

With  the  advent  of  the  creameries,  and  the  ways  of  caring 
for  the  product  of  the  dairy  by  means  of  machinery,  the  farm- 
er's wife  is  relieved  of  much  care  and  work  that  a  few  years 
ago  fell  to  her  lot.  But  this  should  not  lessen  her  interest  in 
the  meetings  of  the  State  Dairymen's  Association,  for  if  we 
have  good  dairying  and  good  fanning  we  should  also  have 
good  home  making.     And  how  can  this  be  unless  our  women 

frasp  every  opportunity  for  improvement  and  inspiration. 
here  is  no  greater  need  for  all  classes  today  than  a  develop- 
ing of  the  highest  conception  of  the  family  home  ;  and  does 
not  the  farm  home  possess  ability  to  come  nearer  the  ideal 
than  any  other? 

It  is  true  that  within  our  remembrance  agriculture  had  lost 
its  dignity  and  prestige,  and  the  farmer  himself  habitually 
placed  a  very  low  estimate  upon  his  own  and  his  neighbor's 
worth.  But  we  are  glad  that  a  change  has  come  and  today  a 
tiller  of  the  soil  may,  if  he  will,  take  his  rightful  place 
among  men  without  fear  of  ridicule  or  censure.     There  is  no 
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neutral  ground  and  the  fanner  and  his  family  must  keep  pace 
with  the  progress  of  the  rest  of  the  world,  or  lose  influence 
and  position. 

There  is  much  talk  and  theorizing  about  woman's  rights 
and  duties,  but  she  can  and  certainly  should  teach  the  chil- 
dren that  work,  even  hard  work,  to  provide  or  prepare  food 
and  clothing  for  the  family  is  neither  dishonorable  or  unre- 
fined. The  child  is  to  be  pitied  whose  mother  does  not  feel 
the  need  of  providing  regular  work  for  the  different  members 
of  the  family.  A  reasonable  task  at  fixed  times  soon  forms  a 
habit  and  makes  it  much  easier  to  assume  the  greater  cares 
that  always  come  to  the  ambitious  child. 

Prof.  Wm,  James  of  Harvard,  in  his  text  book  on  psycholo- 
gy says,  "  Could  the  youn^  but  realize  how  soon  they  will  be- 
come mere  bundles  of  habits  they  would  give  more  heed  to 
their  conduct  while  in  the  plastic  state."  While  there  is 
much  truth  in  this,  is  not  the  mother  more  responsible  than 
the  child?  Is  it  not  one  of  our  rights  to  instruct  the  children 
concerning  harmful  effects  of  narcotics  and  alcohol  on  the 
human  system,  using  every  effort  to  induce  the  boys  and  girls 
to  form  temperate  habits  early  in  life  ? 

Mrs.  Ida  H.  Read,  State  President  of  the  Woman's  Chris- 
tian Temperance  Union,  in  her  annual  address  before  the  con- 
vention at  Barre  last  September  said.  "  that  the  greatest  ob- 
stacle she  found  in  temperance  work  in  our  State  was  the 
apathy  of  our  christian  women." 

It  ib  amazing  that  women  can  continue  indifferent  when  our 
boys  of  the  late  Spanish-American  war  came  home  to  tell  of 
the  destruction  and  ruin  wrought  among  them  by  the  army 
canteen,  and  when  we  remember  that  those  high  in  authority 
have  placed  an  interpretation  upon  the  law  prohibiting  the 
army  canteen  in  the  interest  of  the  liquor  traffic. 

The  women  of  our  state  can  find  work  with  petitions  and 
resolutions  at  our  next  legislative  session  and  thev  need  not 
petition  for  the  ballot  either. 

The  prevalence  of  cigarette  smoking  should  arouse  every 
mother  to  action,  and  there  are  among  us  social  problems  that 
should  be  soon  solved  by  clear  intelligent  minds. 

We  should  seek  to  inform  ourselves  along  the  lines  of  cor- 
rect sanitation  and  ventilation,  not  ceasing  our  investigation 
until  we  know  just  how,  and  what  food  is  necessary  to  make 
good  blood,  for  "the  blood  is  life." 

The  education  of  our  girls  should  be  an  all  engrossing  sub- 
ject. Those  who  have  thought  much  on  the  subject  believe 
that  farm  life  demands  on  the  part  of  women  as  well  as  men  a 
special  culture  and  training  more  largely  scientific  and  practi- 
cal  than  that  given  in  the  high  schools  now.     More  time 
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food  especially  for  brain  workers  and  should  be  prepared  in  an 
attractive  manner  which  appeals  to  the  eye. 

Cheese  should  be  combined  with  food  that  can  be  cooked  at 
a  low  temperature.  Meat  contains  all  the  necessarr  elements 
of  food.  Marcaroni  should -be  used  more  freely.  Throw  into 
boiUng  water,  cook  until  tender,  then  combined  with  cheese, 
milk  or  bread,  with  a  small  quantity  of  soda  added.  Bread 
should  be  madfr  in  small  loaves  thoroughly  cooked  to  destroy 
the  yeast  germs. 

Children  should  be  taught  to  chew  their  food  well  and  to  eat 
the  crusts;  give  them  cream  or  buttter  with  their  bread. 

Men  and  women  are  beginning  to  realize  that  hygienic  cook- 
ery is  one  of  the  most  important  questions  of  the  day  and  are 
studying  to  find  what  is  the  best  food  for  family  use.  Ques- 
tions in  regard  to  eggs  and  their  use  brought  out  a  palatable 
dish  as  follows  :  Two  eggs,  yolks  and  whites  beaten  separ- 
ately, two  table  spoonsful  of  water  added  to  yolks,  whites 
folded  in,  salt  and  pepper,  set  in  oven  to  cook,  pour  over  one- 
fourth  cup  of  white  sauce  and  one  cup  of  peas. 

Mrs.  Sarah  J.  K.  Whitman  Brattleboro,  read  a  paper  upon 
Housekeeping  as  a  Profession.  She  said  skill  was  absolutely 
necessary  for  the  household  and  that  the  kitchen  work 
should  be  exalted  to  its  proper  position.  Girls  especially 
should  receive  careful  training  for  this  purpose. 

Mrs.  Jennie  Bronson  of  Hardwick  read  a  paper  upon  Our 
Boys  and  Girls.  She  said  that  parents  should  realize  that 
heart  culture  was  just  as  necessary  as  head  culture,  therefore 
moral  teachers  are  a  necessity.  The  parents  should  be 
friends  of  the  teacher  and  their  own  children.  The  training 
given  by  society  should  be  carefully  considered  before  the 
child  leaves  home  very  much. 

The  following  were  elected  for  officers: 

President,  Mrs.  Mary  A.  Clark,  Williston. 

Vice-President,  Mrs.  Bessie  H.  Strong,  North  Pomfret. 

Secretary,  Mrs.  Alvira  A.  C.  Ware,  Brattleboro. 

A  vote  of  thanks  was  extended  to  Mrs.  Mary  A.  Smith  for 
her  efforts  during  the  years  she  had  been  connected  with  the 
auxiliary  as  an  officer.  It  was  voted  to  adjourn  to  meet  again 
at  the  same  time  and  place  of  the  Vermont  Dairyman's  Asso- 
ciation. 
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Tuesday  ETcnhtg;. 

President  Pierce.  Ladies  and  Gentlemen,  I  have  the  pleas- 
ure of  presenting  to  you,  this  evening,  Mrs.  Mary  A.  Smith 
of  Morrisville,  President  of  the  Woman's  Auxihaiy  of  the 
Vermont  Dairyman's  Association. 

Mrs.  Smith.  Mr.  President,  Ladies  and  Gentleman. —  It  is 
with  pleasure  to  greet  you  tonight  and  in  behalf  of  the  Wom- 
an's Auxiliary  of  the  Vermont  Dairyman's  Association,  I  bid 
jou  welcome- 
Standing,  as  we  do  tonight,  in  the  twilight  of  the  century 
we  can  scarce  refrain  from  meditating  upon  the  changes  that 
have  come  to  us  in  these  last  few  years  that  go  to  make  up 
the  era  of  time  that  is  called  the  nineteenth  century. 

We  are  none  of  us  old.  The  frosts  of  time  may  have 
touched  our  hair,  our  hearing  may  be  a  little  dull,  our  step 
less  elastic,  but  associations  we  have  formed  in  these  valleys 
and  on  these  hillsides  have  attuned  our  hearts  to  the  melody, 
"we  are  still  young."  But  young  though  we  are,  most  of  us 
can  remember  when  there  were  no  gatherings  like  the  present 
for  improvement  and  education.  Most  of  us  can  remember 
when  the  sphere  of  woman  was  bounded  by  the  four  walls  of 
her  home.  Most  of  us  can  remember  when  the  church  with  its 
mid-week  prayer  meeting  and  here  and  there  an  Odd  Fellows' 
lodge  or  Free  Masons'  lodge  constituted  about  all  the  socie- 
ties there  were.  Now  any  one  of  our  churches  with  organized 
detachments  will  furnish  a  meeting  for  every  evening  of  the 
week. 

All  kinds  of  labor  are  organized  into  sections  and  look  after 
their  own  interests  ;  and  those  of  us  who  are  not  permitted  to 
take  part  in  the  matter,  have  thought  a  great  many  times  that 
our  political  system,  free  and  simple  though  it  may  seem, 
was  run  on  a  sort  of  organized  plan,  a  sort  of  Ferris  wheel, 
that  dropped  off  a  man  just  at  the  right  time  without  any  re- 
gard for  the  consequences.  To  just  what  extent  our  efforts 
should  be  organized  is  a  debatable  question.  Certain  it  is 
that  Dairymen's  Associations  have  done  a  good  work  in  this 
and  other  states  ;  and  the  Woman's  Auxiliary  is  endeavoring 
to  further  this  work  by  bringing  to  your  attention  from  time 
to  time  subjects  that  are  of  interest,  not  only  to  the  dairy- 
woman  but  to  the  dairyman  and  his  family  and  to  the  stran- 
ger within  his  gates. 

Some  people  claim  that  the  civil  war  was  responsible  for 
the  discovery  by  women  of  the  great  possibilities  for  her  intel- 
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Hgent  advancement;  while  others  affirm  that  the  position 
woman  occupies  today  is  the  natural  result  of  evolution.  Be 
this  as  it  may  the  fact  remains  that  woman  today,  woman  in 
these  last  decades,  has  become  more  intelligent,  broader 
minded  and  has  widened  her  sphere  of  usefulness. 

We  are  privileg-ed  to  have  with  us  tonight  one  who  has  iden- 
tified herself  with  one  of  the  cooking  schools  that  we  bear  of 
in  our  cities,  one  who  has  looked  into  the  matter  of  food  and 
its  preparation  and  she  will  no  doubt  be  able  to  tell  us  not 
only  of  the  most  economical  foods  for  us  to  use,  but  also  tell 
us  how  we  can  prepare  those  foods  with  the  least  expendi- 
ture of  time. 

It  gives  me  pleasure  to  introduce  Mrs,  Janet  M.  Hill,  of 
Hyde  Park,  Mass.,  editor  of  The  Boston  Cooking  School 
Magazine. 

Mrs.  Hill  in  her  address  referred  to  the  care  exercised  in 
keeping  the  battleship  Oregon  in  perfect  condition  while  on 
its  way  from  California  around  the  stormy  cape  and  up  to  the 
seat  of  war. 

She  was  fashioned  for  speed  and  every  part  of  her  machin- 
ery was  kept  polished  like  glass,  the  coal  selected  with  care 
and  skill  and  everything  kept  in  readiness  to  do  its  best  work 
if  needed. 

Should  not  equal  care  be  given  to  the  wonderful  machinery 
of  the  human  body?  Horses  are  fed  for  speed,  for  grace  or 
for  strength.  Pugilists  and  ball-players  are  obliged  to  give 
strict  attention  to  diet  and  drink.  The  cow  is  fed  for  the 
special  object  in  view.  It  is  conceded  that  live  stock  is  fed 
more  scientifically  than  are  human  beings.  Dr.  Hay  says 
that  it  ought  to  be  possible  to  formulate  a  dietary,  as  accurate 
in  substances  and  combinations  as  a  medical  formula. 

There  are  truths  concerning  food  which  should  be  under- 
stood by  everyone.  The  proper  cooking  of  albumen  in  eggs, 
milk,  cheese  and  meat  is  the  foundation  of  all  hygenic  cook- 
ery. They  should  be  cooked  at  a  low  temperature  ;  potatoes 
should  boil  furiously  ;  while  a  leg  of  mutton,  a  fowl  or  soup 
should  but  just  bubble. 

Knowledge  not  wealth  will  enable  one  to  prepare  food 
which  transformed  will  reappear  in  such  thoughts  and  emo- 
tions as  we  find  in  poems  of  Homer,  Milton  and  Shakespeare, 
in  the  music  of  Mozart  and  Mendelssohn  and  in  the  painting 
of  Raphael.  We  eat  to  supply  material  for  the  repair  and 
building  up  of  our  bodily  tissues,  and  to  secure  the  requisite 
amount  for  muscular  and  mental  energy  needed  to  perform  the 
countless  activities  of  life  and  to  generate  heat.  We  attain 
these  several  ends  by  a  proper  and  scientific  selection  of  food. 
All  food  contains  one  or  more  of  the  five  food  principles,  pro- 
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tein,  fat,  carbon  hydrates,  mineral  salts  and  water.  Protein 
(proteids)  is  the  muscle  builder  or  flesh  former,  carbohydrates 
and  fats  are  force  producers  or  work  food,  and  also  heat  foods, 
the  mineral  salts  support  the  bony  structure  while  water 
which  is  found  in  all  foods  is  a  common  carrier  of  nutrition 
and  waste  material,  and  by  its  evaporation  on  the  surface  it 
regulates  the  temperature  of  the  body.  Three  pints  is  none 
too  much  water  on  the  average  to  introduce  into  the  system 
either  in  combination  with  other  principles  or  in' a  liquid 
state.  Mineral  salts  are  known  to  us  as  chloride  of  sodium, 
common  salt,  lime,  iron,  mag^nesia,  etc.,  and  are  found  in 
nearly  all  foods  but  in  greater  proportions  in  milk,  meat  and 
vegetables.  Their  office  is  largely  to  build  up  and  repair 
bone.  Butter,  oil  and  cream  and  the  fat  of  meat  represent  the 
fat  which  when  oxidized  supply  heat.  Carbohydrates  are 
known  to  us  principally  as  starch  and  sugar.  Protein  is  rep- 
resented in  the  animal  kingdom,  eggs,  milk,  cheese,  meat,  and 
in  the  gluten  of  grains,  also  peas,  beans,  etc.  The  propor- 
tions of  these  principles  depend  upon  how  much  we  wish  to 
grow  or  exercise  or  how  much  heat  we  must  supply.  This  is 
the  gist  of  the  whole  matter  and  we  must  work  out  our  own 
salvation  and  that  of  our  family.  We  should  be  able  to  sup- 
ply what  the  ever  varying  needs  of  the  system  demands  and 
withhold  whatever  clogs  or  taxes  it  too  heavily. 

The  average  growing  child  needs  four  parts  carbohydrates 
and  fat  to  one  of  protein,  adults  need  five  and  one-half  parts 
carbohydrates  and  fat  to  one  of  protein.  If  sickness  occurs 
a  different  diet  is  needed.  The  Japanese  government  suggests 
that  its  people  try  eating  more  flesh  as  a  means  of  increasing 
their  stature.  What  we  need  is  stronger  bodies.  Good  food 
.  must  be  properly  cooked  or  the  desired  result  will  not  be 
gained.  She  who  prepares  the  main-spring  of  the  activities 
of  the  family  should  understand  the  rudiments  of  that  art.  It 
is  simple,  well-cooked  food,  daintily  served,  masticated  with 
energy,  but  eaten  slowly  that  builds  up  the  system.  Every 
person  should  possess  an  elementary  knowledge  of  physiology 
and  of  the  combinations  of  food. 

Where  can  the  subject  be  better  taught  than  in  the  public 
schools.  Each  boy  and  girl  upon  leaving  school  should  have 
a  thorough  knowledge  of  this  subject.  We  need  a  more  com- 

fietent  and  wide-spread  knowledge  of  the  different  values  of 
ood  products,  their  appropriate  and  seasonable  combinations 
for  hygenic  use  and  their  effect  upon  different  temperaments, 

QUEST  ross. 
What  are  the  most  healthful  foods  for  breakfast  for  a  cold 
morning? 
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Mrs.  Hill. — Each  member  of  the  family  needs  to  be  taken 
into  consideration.  People  as  a  rule  eat  about  the  same 
thing.  Women  who  remain  in  the  bouse  should  not  eat  a 
heartj  meal  ;  a  man  needs  more  fat  and  the  woman  less. 
Bacon  and  eggs  make  a  good  breakfast  for  cold  mornings. 
Children  should  eat  eggs.  A  cereal,  if  cooked  long  enough, 
is  not  objectionable.  It  should  be  eaten  without  sugar  and 
not  too  much  milk  used  or  it  will  not  be  chewed  enough.  A 
physician  in  the  West  states  that  nearly  every  one  is  ailing, 
that  too  much  starch  is  eaten  in  fried  potatoes,  cereals,  etc., 
and  too  much  coffee  drank,  A  child  should  not  be  allowed  to 
drink  coffee. 

Question. —  If  a  man  is  cross  what  sort  of  a  ration  would  • 
you  advise  for  him  ? 

Mrs.  Hill, —  Crossness  is  generally  caused  by  the  food  one 
eats.  Do  not  give  any  fried  food,  but  light  food  like  soup  or 
boiled  eggs. 

Question, —  Is  soup  nutritious  ? 

Mrs,  Hill. ^— It  depends  upon  the  kind,  when  made  from 
bones,  it  is  not.  A  cream  soup  made  with  vegetables  is  nutri- 
tious. A  light  soup  stiinulates.  People  do  not  eat  enough 
soup. 

Question. —  How  should  coffee  be  made? 

Mrs.  Hill. —  A  clean  coffee  pot,  not  a  tin  one;  coffee  ground 
as  you  like  it,  mixed  with  the  shell  and  white  of  an  egg  and  a 
small  quantity  of  cold  water.  Pour  on  the  hot  water  and  boil 
from  three  to  five  minutes,  set  it  back  for  ten  minutes  and 
serve.  It  is  more  wholesome  without  milk  or  sugar,  but  it  is 
not  as  nutritious. 

Question. —  What  kind  df  tea  is  most  healthy  and  how 
should  it  be  made  ?  , 

Mrs.  Hill. — Not  the  green  or  any  colored  tea.  The  teapot 
should  be  clean  and  hot,  pour  fresh  boiling  water  over  the  tea 
and  let  stand  five  minutes. 

Question. —  What  is  good  for  dyspepsia  ? 

Mrs.  Hill, —  There  are  several  different  dyspepsias,  nearly 
aO  of  which  are  caused  by  food.  Dyspeptics  should  not  eat 
pastry  or  sweets.  Toast  and  tea  can  generally  be  eaten  and 
sometimes  eggs. 

Question. —  What  is  the  proper  proportion  of  protein  and 
carbohydrates  for  human  eating  ? 

Mrs.  Hill. —  About  one  part  protein  to  four  parts  carbohy- 
drates. A  large  person  needs  more  than  a  small  one.  The 
heartiest  meal  should  be  eaten  after  the  hard  work  is  done, 
if  you  can  sit  down  and  converse,  thus  giving  it  a  better 
chance  to  digest.  People  should  not  go  to  bed  directly  after 
eating  as  food  does  not  digest  as  well  while  sleeping. 
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Question. —  What  of  white  bread  as  an  article  of  diet  ? 

Mrs.  Hill. —  When  there  is  a  large  variety  of  food  to  sfelect 
from  it  is  well  enough.  The  gluten  in  the  dark  bread  corres- 
ponds to  the  protein  in  meat.  Whole  wheat  bread  can  be 
made  just  as  you  make  the  white  bread  and  is  more  healthful. 

Question. —  Is  the  habitual  use  of  tea  and  cofEee  hurtful  ? 

Mrs.  flill. —  Large  amounts  are  detrimental,  taken  occa- 
sionally they  are  a  mild  stimulant. 

HOME  LIFE  ON  THE  FARM. 
Hon.  Masos  S.  Stone. 

Mr.  President,  Ladies  and  Gentlemen  : 

There  has  been  a  great  contention  between  the  old  school 
of  philosophy  and  the  new  school.  The  old  school  maintained 
that  all  vulgar  fractions  should  be  reduced  to  a  common  denom- 
inator; the  new  school  claims  that  each  fraction  should  remain 
in  its  simplest  form,  for  in  this  manner  it  best  fits  into  the 
universality  and  fulfills  the  purpose  of  life.  The  old  sought 
for  uniformity;  the  new  seeks  for  individuality;  one  looked  at 
the  denominator,  the  other  considers    the  numerator  as  well. 

If  the  idea  of  the  old  school  should  obtain  this  world  would 
be  dull  and  uninteresting,  for  there  would  be  no  individuality, 
no  peculiarity,  no  idiosyncrasy,  no  characteristic.  And  just 
think  how  tame  and  tasteless  life  would  be  if  all  women 
smirked  alike  and  smiled  alike,  talked  alike  and  walked  alike, 
dressed  alike  and  looked  alike,  acted  alike  and  scolded  alike. 
The  very  charm  of  earthly  bliss  would  vanish  and  disappear, 
and  life  itself  would  be  a  weary  waste  of  dreary  years. 

I  have  always  had  deep  sympathy  for  that  specie  of  bird 
known  as  the  mourning  dove.  It  belongs  to  the  only  family 
of  bird  that  mates  for  life,  and  as  each  Mrs.  Dove  is  so  near 
a  duplicate  of  every  other  Mrs.  Dovey  Dove,  it  is  only  natural 
that  there  should  be  some  sensational  mistakes,  and  much 
domestic  infelicity.  Perhaps  that  is  the  reason  they  are 
called  "Mourning  Doves." 

But  the  new  school  of  philosophy  has  given  us  a  wise  inter- 
pretation of  life  and  preaches  a  more  rational  gospel.  It 
claims  an  equality  in  the  distribution  of  gifts,  the  possession 
of  the  common  virtues  by  all,  a  discoverable  good  in  each  ; 
but  it  also  recognizes  a  diversity,  a  difference  in  kind  and  de- 
gree of  gifts,  and  believes  that  equality  in  this  life  consists 
in  the  highest  development  of  talents  given.  The  difference 
in  men  is  one  of  opportunity  and  training  rather  than  of 
talent. 
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It  is  by  individuality  that  we  recognize,  know  and  like  peo- 
ple. A  feature  of  the  face,  a  twinkle  of  the  eye.  a  motion  of 
the  hand,  a  pose  of  the  body,  an  inflection  of  speech,  a  quality 
of  voice,  a  cadence  of  step,  are  the  little  labels  by  which  we 
recognize  peopie.  Nature  exhibits  the  same  individuality, — 
no  two  trees,  no  two  blossoms,  no  two  kernels  of  corn,  no  two 
grains  of  sand,  no  two*feathers  of  a  bird,  no  two  animals,  and 
no  two  persons  are  exactly  alike. 

It  is  individuality  that  gives  the  spice  and  sparkle  to  per- 
sonality, that  conveys  the  subtle,  unuttered,  but  potent  pow- 
er we  call  influence.  We  like  people  who  are  individual  — 
who  do  not  say  what  everybody  else  says,  who  do  not  do 
things  because  polite  society  says  it  is  the  proper  thing,  who 
do  not  dress  minutely  in  fashion,  who  do  not  serviley  conform 
to  the  dictates  of  the  impersonal  "  they,"  but  who  are  individ- 
ual, independent,  and  hence  influential. 

And  just  as  we  like  peopie  who  are  individual,  so  do  we  like 
homes  that  are  individual.  In  this  respect  the  country  home 
has  a  great  advantage  over  the  city  home.  In  a  manufactur- 
ing town  or  city  the  homes  for  the  operatives  are  either  in  a 
block,  whose  sequence  of  doors  and  windows  is  painful,  and 
each  particular  home  denoted  by  a  number  only,  or  the  homes 
are  in  separate  houses  which  are  situated  the  same  distance 
from  the  street,  are  of  the  same  dimension,  have  the  same  ar- 
rangements, chimneys,  doors  and  windows,  and  aJl  are  paint- 
ed alike  —  hence  in  either  case  no  individuality.  They  are 
simply  abiding  places  not  homes. 

The  house  of  the  proprietor  may  be  located  in  some  princi- 
pal street,  may  cost  as  much  as  the  appraised  valuation  of 
several  towns  m  Vermont,  may  exhibit  in  architecture  the  art 
of  a  Wren  or  in  construction  the  ability  of  a  Stevenson,  but 
is  so  hedged  and  hemmed  in  that  it  cannot  express  its  beauty 
or  individuality.  . 

Along  Columbus  Avenue  in  Boston,  or  Fifth  Avenue  in 
New  York,  or  Wabash  Avenue  in  Chicago,  there  is  but  little 
external  home  expression.  It  is  this  home  individuality  that 
makes  home  so  dear,  that  nurtures  fond  memory,  that  creates 
an  ever  abiding  image,  that  makes  the  heart  of  the  home- 
coming one  thrill  with  love  and  emotion.  But  that  around 
which  our  warmest  sentiments  gather  ;  that  toward  which 
tends  the  heart's  most  ardent  feelmgs;  that  which  is  the  dear- 
est spot  on  earth,  is  the  old  home  fireside.  Yet  that  which 
makes  this  so  dear  a  spot,  that  which  casts  a  sacred  halo 
about  the  place,  that  which  awakens  the  fondest  recollections 
and  tenderest  affections,  is  mother.  From  early  childhood  to 
life's  closing  days,  there  is  no  other  name  so  dear,  no  other 
face  so  sweet,  no  other  voice  so  gentle,  no  other  life  so  ,pre- 
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cious.  Not  only  is  she  the  soul  and  center  of  every  home,  but 
she  is  the  great  world's  moral  force.  In  all  ages  and  in  all 
countries,  this  quiet,  patient,  self-sacrificing  woman  has  done 
more  for  humanity  and  the  world's  regeneration,  than  legis- 
lators and  statesmen,  than  poets  and  preachers,  than  scholars 
and  philanthropists.  As  the  mother  is  so  is  the  home.  Wheth- 
er in  the  country  or  city,  each  has  her,  advantages  and  dis- 
advantages, each  has  her'  dangers  and  safe-guards,  each  has 
her  joys  and  sorrows  ;  one  is  drawn  away  by  society,  the 
other  IS  hemmed  in  at  home  ;  one  is  neglectful  of  maternal 
care,  the  other  hardened  by  isolation  ;  one  is  troubled  over  so- 
cial standing,  the  other  is  sad  from  social  lack.  But  each 
daily  sheds  an  unfailing  fragrance  of  home  influence  and  the 
benediction  of  a  mother's  prayers. 

As  the  mother  makes  the  home  whether  in  city  or  country, 
it  is  difficult  to  study  the  home  without  treating  of  the  moth- 
er. But  as  it  is  our  purpose  to  speak  externally  of  home  in- 
fluences, we  shall  leave  the  mother  and  fireside  to  your  own 
memories  and  imaginations. 

It  is  passing  into  proverb  that  the  country  boy  enjoys  the 
advantages  of  his  disadvantages,  while  the  city  boy  suffers 
under  the  disadvantages  of  his  advantages. 

All  the  opportunities  for  culture  in  art  and  science,  in  his- 
tory, ethics  and  humanity,  are  free  to  the  youth  of  the  city  ; 
lectures,  libraries  and  art  galleries  are  open  ;  historic  places, 
marvels  in  architecture,  the  magic  wonders  of  science,  marts 
of  trade  and  traffic  are  at  hand;  all  that  man  has  done  is 
within  reach  and  can  be  seen.  And  so  the  city  boy  is  in  con- 
stant contact  with  evidences  of  human  nature,  while  the  coun- 
try boy  comes  in  touch  with  the  evidences  of  external  nature  ; 
one  daily  beholds  the  works  of  man  while  the  other  daily  be- 
holds the  works  of  nature. 

Because  the  denizens  of  a  city  are  surrounded  and  under  the 
influence'  of  man's  work,  it  is  only  natural  that  pessimism 
and  cynicism  should  flourish  luxuriantly  in  the  city;  but  to 
those  who  dwell  under  the  influence  and  amidst  the  opulence 
of  nature,  she  gives  her  songs,  her  fragrance  and  her  beauty, 
—  one  is  naturalized  by  living  with  nature,  the  other  becomes 
artificial  by  living  with  human  nature.  One  becomes  joyous 
in  his  sense  of  rustic  freedom  and  the  beauty  of  life,  the  other 
becomes  reserved  through  his  limitations  of  city  environment. 
One  puts  on  the  true  habiliments  of  heart  in  field  and  wood, 
the  other  puts  on  the  habiliments  of  the  drawing  room 
through  associations  with  so-called  polite  society.  One  may 
become  quaint,  awkward  and  unconventional  in  the  country, 
but  he  does  not  become  dudish,  blase  or  supercilious. 
The  impressions  of  nature  are  simple  and  early,  those  of  hu- 
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man  nature,  complex  and  late;  the  worship  of  nature  is  primi- 
tive, the  admiration  of  human  nature  is  advanced  ;  man  as  a 
creature  loves  and  worships  nature,  as  a  rational  beiosf,  he 
recognizes  human  nature  as  God-inspired  and  God -illumined, 
and  so  makes  self-sacrifice  for  the  benefit  of  the  race. 

Nature  is  elementary,  human  nature  is  higher  ;  nature  is 
the  primary  school,  human  nature  the  academy  ;  nature  is  for 
youth,  human  nature  for  manhood. 

The  relative  characteristic  of  country  and  city  may  be  stated 
as  follows: 

Man  was  born  in  the  country  ;  humanity  in  the  city.  The 
home  was  organized  in  the  country  ;  society  in  the  city,  Re- 
ligrion  is  originated  in  the  country  ;  Christianity  in  the  city. 
It  is  customary  for  people  to  saj  that  "God  made  the  coun- 
try and  man  made  the  city."  This  is  only  a  three-fourths 
truth.  The  whole  truth  is, —  God  made  the  country,  and  He 
and  His  children  built  the  city.  Yet  with  all  the  advantages 
accruing  to  a  child  from  the  higher  and  human  side  of  the 
city  life,  he  lacks  the  earlier,  fundamental  and  essential  ad- 
vantages of  'country  life.  In  the  city  nature  is  not  free  and 
rampant,  but  is  repressed  and  circumscribed  ;  therefore,  the 
child  does  not  feel  the  thrill  that  comes  from  shade  of  wood 
and  breath  of  field,  from  song  of  bird  and  ripple  of  stream, 
from  glow  of  sky  and  purity  of  air,  these  are  all  occasional 
and  incidental. 

Furthermore,  in  addition  to  being  deprived  of  nature's  in- 
fluences, the  impressions  of  human  nature  must  be  somewhat 
unwholesome  and  uninspiring  when  one  is  constantly  surround- 
ed with  apparent  means  of  defense,  locked  doors  and  fendered 
windows  ;  when  one  household  knows  not  its  nearest  neigh- 
bor ;  when  the  occupants  of  one  flat  are  unacquainted  with 
those  of  the  flat  below  ;  when  one's  comrade  may  be  mere 
chance  acquaintances  when  there  is  no  place  to  romp  and 
rove  and  revel  and  rejoice  ;  when  the  hard  pavement  and 
heavy  brick  wall  debar  one  from  close  contact  with  the  breast 
of  mother  earth. 

And  so  it  seems  that  the  children  of  the  city  are  deprived  of 
the  naturalizing  influence  of  the  country,  while  the  children 
of  the  country  are  deprived  of  the  humanizing  influences  of 
the  city,  each  needs  the  other,  and  both  make  for  complete 
life. 

As  we  consider  the  boy  on  the  farm,  we  find  that  he  is  in 
close  communion  with  nature  herself,  knows  her  touch,  reads 
her  language,  feels  her  life,  and  delights  in  her  manifesta- 
tions. The  beauty  of  field  and  wood  beautifies  his  life,  and 
inspires  him  with  noble  aspirations.  He  studies  her  forces, 
phenomena  and  effects  ;  he  learns  the  economy  she  practices 
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in  her  productions;  he  discovers  the  secrets  of  her  laboratory 
so  that  he  can  double  the  single- pet  a  led  rose  and  make  the 
sweet  clover  grow  where  the  wild  thistle  flourishes.  She 
speaks  to  him  a  varied  language  but  he  understands  her. 

Not  onlj'  does  he  know  the  ways  of  the  wary  trout  but  he 
holds  daily  conferences  with  the  birds,  knows  their  songs  and 
cries  and  calls,  the  material  used  in  their  home-building,  and 
the  secret  coverts  to  which  they  fly  for  protection.  He  talks 
with  the  jaunty  little  nuthatch  that  chngs  to  the  tree  bark 
with  downward  head,  he  scolds  back  at  that  bold  thief  of  a 
blue  jay  that  cries  "  thief  "  through  the  woods  and  is  self- 
appointed  as  a  sentinel  to  warn  all  living  things  of  the  ap- 
proach of  man. 

He  salutes  the  snipes  and  plovers  in  their  journeyings  back 
and  forth  from  the  Arctic  to  the  Antarctic,  he  welcomes  the 
bobolinks  and  orioles  in  May  and  says  good-bye  to  the  crows 
and  wild  geese  in  November.  He  can  tell  you  all  about  his 
various  feathered  friends,  whether  they  are  those  which  he 
has  observed,  like  the  little  restless  winged  hummer  and  the 
humble  little  robin  whose  only  walk  is  a  hop,  or  those  con- 
cerning which  he  has  studied,  like  the  slow  porpoise  —  like 
the  penguin,  the  ocean-crossing  frigate  bird,  the  sun-defying 
eagle,  and  the  horse  out-stripping  ostrich.  But  the  boy  on 
the  farm  becomes  best  acquainted  with  the  animals,  domestic 
and  wild.  Not  only  does  he  understand  the  freaks  of  the 
frisky  squirrel,  the  secret  paths  of  old  squire  woodchuck,  the 
hiding  places  of  the  cunning  coons,  and  the  dark  galleries  of 
the  sightless  moles,  but  he  is  on  the  most  intimate  terms  with 
all  the  farm  animals.  He  understands  them,  they  him.  His 
whistle  starts  the  cows  and  his  call  warns  the  sheep,  the  colt 
becomes  amenable  to  his  wishes  and  the  dog  feels  his  mood. 
All  become  his  friends  and  he  the  friend  of  all.  He  is  care- 
ful of  them,  and  they  obedient  to  him.  His  finer  human  na- 
ture, the  qualities  of  tenderness  and  mercy,  are  brought  out 
by  his  dealings  and  friendships.  You  never  hear  of  a  real 
country  boy  docking  in  plume-like  fashion  a  horse's  tail,  and 
rarely  see  one  driving  with  an  over-drawn  check. 

Although  the  boy  on  the  farm  is  influenced  and  refined 
through  nature  he  also  receives  the  most  substantial  discipline 
through  work  and  the  training  of  animals.  Not  only  does  he 
become  tender  and  true,  happy  and  humane,  through  the 
beauty  and  influences  of  nature,  and  his  companionship  with 
the  birds  and  animals,  but  the  acquires  the  fundamental  prin- 
ciples and  habits  of  industry,  thrift,  integrity  and  leadership. 
Because  the  products  of  the  field  are  grown  and  secured  only 
by  hard,  patient  labor,  he  learns  the  priceless  lesson  of  the 
necessity  and  value  of  continuous  toil.     Because  the  strenuous 
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conditions  of  farm  life  constrain  all  to  the  practice  of  strict 
economy,  he  learns  how  to  save  and  spend  prudently.  These 
lesson  are  fundamental  to  success  in  life. 

A  boy  ought  to  have  some  specific  task  to  perform— not  those 
that  are  exacting  and  distasteful  —  but  certain  chores  that  he 
can  easily  do  and  which  he  is  expected  to  perform  daily,  regu- 
larly, faithfully  and  willingly.  This  cultivates  in  him  the 
prime  virtues  of  punctuality,  regularity  and  obedience. 

Every  boy  and  girl  ought  to  have  some  fowls  or  an  animal 
to  feed  and  care  for,  so  as  to  learn  their  nature  and  means  of 
mastery, 

A  iKjy  should  have  a  plot  of  ground  to  till  independently  so 
as  to  become  acquainted  with  the  art  of  agriculture,  the  va- 
rious kinds  of  soils,  and  their  adaptability  to  different  prod- 
ucts. He  should  sell  his  own  products,  receive  the  revenue 
from  the  same,  select  and  purchase  his  personal  supplies,  so 
as  to  become  familiar  with  methods  of  business.  He  should 
be  encouraged  to  save  as  much  as  he  can  consistently  and  to 
make  deposits  in  the  bank  in  order  that  he  may  be  trained  in 
economy  and  thrift. 

These  are  the  conditions,  the  influences  and  the  training 
that  make  strong,  sturdy  men  ;  that  make  manly,  intelligent 
citizens  ;  that  make  honest,  successful  business  men  and  offi- 
cials, eighty  per  cent  of  whom,  in  some  cities,  are  country 
born  and  bred. 

Also  there  is  a  larger  training  for  country  girls  than  for 
city  girls.  The  question  of  domestics  is  grievous  in  our  cities. 
I  do  not  say  "  servants  "  because  in  a  free  country  the  word 
does  not  denote  the  proper  relation  l>etween  employer  and 
employee,  it  detracts  from  the  dignity  of  labor,  hence  should 
be  eliminated. 

Mothers  with  daughters  cannot  trust  them  in  the  kitchen 
with  the  help,  and  the  mothers  themselves,  on  account  of  the 
fictitious  forms  of  society,  cannot  stay  in  their  kitchens  for 
the  purpose  of  teaching  their  daughters.  Consequently  do- 
mestic science  and  the  art  of  good  housekeeping  must  be 
taught  in  the  public  schools  so  as  to  give  some  elementary 
training  to  the  housewives  of  the  future.  It  is  rarely  that 
you  can  find  a  city  bred  girl  who  is  trained  in  the  knowledge 
of  home  making  on  limited  means.  From  the  condition  of 
things  the  country  girls  acquires  the  art.  But  on  account  of 
her  opportunities  she  should  be  encouraged  to  exercise  herself 
out  of  doors,  to  ride  and  romp,  put  on  tan  and  ruddiness  of 
cheek,  to  raise  fowls,  ride  rake,  cultivate  garden,  tend  sheep 
and  even  break  colts, 

I  recall  an  instance  on  the  western  side  of  this  state  in 
which  a  gentleman  had  a  fine,  high-spirited  colt,  that  had 
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won  the  ribbon  at  the  fair,  which  he  desired  his  daughter  to 
break  for  riding.  She  entered  upon  the  task,  came  to  a  com- 
mon acquaintance  with  the  animal,  fed  and  handled  him  and 
so  familiarized  him  with  her  presence  that  she  finally  mount- 
ed him.  After  exercising  him  a  few  days  in  the  yard,  she 
ventured  to  the  neighbors,  and  after  a  while  made  longer  jour- 
neys. Once  on  returning  she  felt  the  girth  {gradually  slack 
and  loosen,  the  saddle  slip,  and  unable  both  to  control  the  colt 
and  maintain  her  seat,  she  clung  desperately  to  the  mane.  As 
she  approached  her  home  she  shouted  to  her  father  to  stop  the 
colt,  but  he  simply  slid  the  carriage  house  door,  through  which 
the  colt  with  rider  rushed,  and  just  inside  she  slipped  and  fell 
violently  upon  her  hands  and  knees.  The  father  caught  the 
colt,  calmed  him,  tightened  the  saddle,  and  then  requested  hiS 
daughter  to  remount.  So  with  bleeding  hands  and  bruised 
knees  she  mounted,  rode  out  a  mile  or  more  and  came  back 
with  the  frightened  animal  subdued,  quiet  and  tractable 
again.  The  father  wisely  considered  the  temporary  bruises 
of  his  daughter  slight  in  comparison  to  the  damage  to  the  colt 
in  having  his  head  in  time  of  fright. 

Next  to  the  discipline  that  comes  from  hard  work,  perhaps 
the  greatest  discipline  that  comes  to  a  boy  is  the  reflex  train- 
ing that  results  from  training  animals.  That  which  brings 
out  the  qualities  of  confidence,  of  self  control,  of  mastery, 
comes  through  training  something  else.  In  all  probability 
the  marvelous  powers  of  generalship  displayed  by  Alexander 
the  Great  were  aided  in  their  bringing  out  by  breakin)^  the 
famous  horse  Bucephalus.  Every  boy  on  the  farm  ought  to 
have  a  dog  or  a  colt  to  train  or  a  pair  of  steers  to  break.  One 
day  last  summer  my  attention  was  attracted  to  a  boy  and  a 
pair  of  steers  on  the  street  of  one  of  our  small  cities.  Such  a 
sight  in  the  streets  of  our  country  villages  is  not  unusual,  but 
it  certainly  was  an  unusual  sight  in  that  city.  But  the  un- 
commonness  of  the  spectacle  was  not  so  attractive  as  the  ap- 
parent confidence  of  the  steers  in  their  master  and  his  absolute 
unconsciousness  that  he  was  doing  anything  unusual.  It  was 
a  sight  to  be  admired  and  a  scene  for  an  artist.  The  steers 
were  Holsteins,  black  with  generous  patches  of  white  on 
shoulder  and  flank,  a  white  crescent  adorning  the  forehead  of 
each,  with  evenly  turned  horns,  their  backs  were  straight, 
legs  clean,  rumps  full,  heads  shapely  and  eyes  as  gentle  as  a 
dove's.  They  were  a  pri^e  pair  and  handled  by  a  prize  boy. 
He  was  cleanly  dressed,  had  guileless  eyes,  a  wholesome  face, 
lithe  limbs,  supple  build  and  was  a  manly  fellow  who  marched 
beside  his  steers  with  the  same  air  of  self-possession  that  a 
business  man  carries  to  his  office.  Later  I  saw  the  same  boy 
on  another  street  with   his  friends  attached  to  a  cart.      As 
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they  were  about  to  meet  one  of  those  aaimil-scaring  trolleys, 
he  dismounted,  stepped  along  to  the  yoke,  and  eased  them  by 
with  the  skill  of  a  master.  Although  the  boy  was  not  more 
than  twelve  or  thirteen  years  of  age,  that  was  a  grander  feat 
than  to  be  classleader  in  any  high  school  or  college.  It  afford- 
ed him  a  better  training  than  any  years'  training  in  a  high 
school  could  §rive.  He  learned  to  be  merciful  to  the  beast,  and 
at  the  same  time  developed  his  powers  of  command.  It  was 
necessary  for  him  to  exercise  self-control  which  is  always  a 
prerequisite  in  controlling  anything  else.  A  noisy  brawling 
boy  cannot  break  steers  any  more  than  a  nervous,  excitable 
man  can  train  a  colt.  A  boy  who  has  that  calm  mastery  over 
Tiimself,  that  quiet  self-poise,  that  personality,  that  he  can 
break  steers,  has  in  him  the  ability  to  influence  a  legislative 
assembly  or  to  rule  a  state. 

And  so  life  on  the  farm  is  full,  joyous,  and  abounding.  It 
gives  a  charm  that  sanctifies  drudgery,  and  makes  all  toil  a 
pleasure.  It  affords  a  foundation  of  nature  knowledge  which 
IS  essential  to  future  asociation  with  men.  It  develops  the 
powers  of  gentleness,  self-control  and  personality.  It  incul- 
cates the  principles  of  honesty,  frugality  and  benevolence.  It 
forms  the  habits  of  economy,  thrift  and  honest  industry.  It 
makes  for  manliness  and  nobility  of  life. 

But  the  country  cannot  get  along  without  the  city,  nor  the 
city  without  the  country.  Both  are  essential.  They  are  inter- 
dependent and  supplement  each  other.  The  country  furnishes 
the  landed  wealth,  the  city  the  commercial  wealth.  The 
country  furnishes  the  products,  the  city  the  market.  The 
countrv  furnishes  the  means,  the  city  the  end.  The  country 
furnishes  the  homes,  the  city  the  business.  The  country  fur- 
nishes the  training,  the  city  the  activity.  The  country  fur- 
inshes  the  men,  the  city  the  opportunity. 

But  the  country  home  today  can  give  better  opportunities 
than  ever  before.  The  bicycle  and  trolley  have  brought  the 
city  to  the  country  and  carried  the  country  to  the  city.  Rural 
mail  delivery  is  becoming  an  established  part  of  the  govern- 
ment. The  public  library  is  now  accessible  to  nearl}'  all  who 
wish  to  read.  The  "Outlook,"  the  "  Ladies'  Home  Journal  " 
and  the  "  Youth's  Companion  "  can  be  weekly  visitors.  Con- 
sequently the  farmer's  family  can  be  more  independent  than 
nabobs,  and  happier  than  millionaires.  There  are  dangers  to 
be  avoided.  Men  should  not  become  niggardly  and  close 
fisted  and  dry  up  the  fountains  of  charity  because  times  are 
hard.  Women  should  not  become  dull  and  sad  and  oblivious 
to  the  duties  of  life  through  the  everlasting  treadmill  of  the 
kitchen.     They  should  go  out,  see  things,  take  in  the  world, 
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and  learn  that  there  are  others  who  need  light,  cheer  and 
sympathy, 

In  contrast  are  two  women,  one  below  here  in  this  charming 
valley  receives  into  her  home  a  few  summer  boarders.  Among 
them  a  young  lady  whose  eyes  had  been  opened,  whose  heart 
had  been  cheered,  and  whose  life  had  been  sweetened  by  na- 
ture. At  the  close  of  one  August  afternoon  this  lady  was  sit- 
ting under  a  tree,  entranced  with  the  glor^  of  the  fading  day, 
the  stretches  of  yellow  fields,  the  darkening  woods,  the  pur- 
pling peaks,  all  caressed  by  the  sun  angels  of  the  eventide, 
and  above  all  the  gorgeous  panoply  of  gold  and  blue,  and 
purple  and  crimson  with  which  the  sun  attires  itself  in  final 
disappearance.  Thje  landlady  seeing  her  boarder  gazing  in- 
tently westward  rudely  interrupted  the  lady's  reverie  by  re- 
minding her  that  there  were  no  apples  on  cherry  bushes. 

Above  here  in  the  same  valley  a  ladv  gazed  up  the  long 
stretch  of  dusty  road  and  saw  a  drove  of  cattle  coming  down. 
Behind  them,  running  hither  and  thither,  followed  a  boy. 
When  opposite  the  house  and  as  the  cattle  were  loitering  in 
the  shade  of  the  trees,  he  came  to  the  door  and  asked  for  a 
glass  of  water.  The  lady  invited  him  in  and  gave  him  some- 
thing that  is  always  dear  to  a  boy's  heart —  a  piece  of  apple 
pie  and  a  glass  of  milk.  She  learned  that  he  was  an  orphan 
and  was  working  his  way  to  Boston  where  he  hoped  to  find 
employment.  On  his  departure  she  gave  him  a  testament 
and  her  blessing  in  kind  words.  Several  years  afterwards 
the  Young  Men's  Christian  Association  of  Boston,  employed 
some  young  men  to  hold  gospel  meetings  during  their  summer 
vacations.  Into  this  same  community  a  young  man  came, 
stood  up,  read  from  a  little  testament,  and  spoke  warmly  to 
those  present.  After  the  meeting  he  sought  the  home  in 
question  and  there  expressed  his  gratitude  to  the  woman  who 
years  before  spoke  to  him  kind  words  and  gave  him  a  moth- 
er's blessing. 

So,  too,  one  can  yield  to  the  hard  conditions  of  home  life 
and  neither  .see  beauty  not  feel  any  sympathy,  or  can  keep 
tender,  sweet  and  thoughtful.  It  is  in  such  a  home  that  the 
spirit  of  love  dwells  and  whose  memory  is  ever  fresh  and 
fadeless. 

So  the  fugitive  years  go  hurrying  by  and  the  decadent  days 
come  on  when  life's  learning  is  mildewed  in  the  mind  and  its 
experiences  merely  a  tale,  when  the  spur  to  ambitious  zeal  be- 
comes dull  and  earthly  gains  corrode  and  waste  ;  when  the 
"  bane  and  blessing,  the  pain  and  pleasure  "  are  all  past,  then, 
just  as  David  sighed  for  a  draught  from  the  old  home  well  at 
Bethlehem,  so  do  the  affections  turn  back  and  in  the  dim 
chambers  of  the  heart  there  will  still  remain  the  remembrance 
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of  one  place  most  beautiful  and  precious  on  account  of  child- 
hood's  blissful  hours,  a  spot  made  dear  and  sacred  by  the 
memory  of  her  whose  counsel  guides  our  hearts,  whose  bene- 
diction abides  upon  us,  whose  spirit  is  ever  with  us,  who  gave 
us  earthly  life  and  pointed  the  way  to  the  eternal. 

An  original  poem  by  C-  W.  Scarff  of  Burlington,  "  Let  us 
magnify  our  calling," 

Music  was  furnished  by  Leitzsinger's  Orchestra,  and  Brat- 
tleboro  Male  Quartette. 

LIST  OF  HBMBBRS  OP  WOMAN'S  AUXILIARY. 


Mrs.  Margaret  M.  Reed, 
Mrs.  May  H.  Pitkin, 
Mrs.  Carrie  A.  Nelson, 
Mrs.  Annie  Dodge, 
Mrs.  Mary  A.  Smith, 
Mrs.  D.  D.  Howe, 
Mrs.  Mary  R.  Ralph, 
Mrs.  A.  L.  Walker, 
Mrs.  Elinor  T,  Clark, 
Mrs.  E.  P.  Carj)enter, 
Mrs.  S.  J.  Hastings, 
Mrs.  F.  S.  Collins, 
Mrs.  George  Crane, 
Mrs.  C.  J,  Bell, 
Mrs.  Luna  S.  Peck, 
Mrs.  Maria  Peck, 
Mrs.  L-  R-  Jones, 
Mrs.  C.  M.  Winslow, 
Mrs.  J,  O.  Sanford, 
Mrs.  Mary  Kibbe, 
Mrs.  Louis  W,  Clark, 
Mrs.  A.  B.  Manchester, 
Mrs.  T.  F.  Betterley. 
Mrs.  C.  H.  James, 
Mrs.  I.  T.  Story, 
Mrs.  Alvira  A.  C.  Ware, 
Mrs.  Sarah  J.  R.  Whitman. 
Mrs,  Hazen. 
Mrs.  Jennie  Bronson, 
Mrs.  Ida  M.  Pierce, 

1897. 
Mrs.  Jennie  L.  Brock, 
Mrs.  F.  L.  Smith, 
Mrs,  M.  W.  Clark, 
Mrs.  John  Smith, 


Burlington 

Marshfield 

Ryegate 

Morrisville 

Morrisville 

Burlington 

Brookfield 

South  Woodstock 

Brookfield 

Waterford 

Passumpsic 

Burlington 

Wilmington 

Hard  wick 

Burlington 

Hinesburgh 

Burlington 

Brandon 

Stamford 

Brookfield 

Brookfield 

Randolph 

West  Brattleboro 

Cornwall 

Essex 

Brattleboro 

Brattleboro 

Hartford 

East  Hardwick 

Brattleboro 

Bamet 

Fletcher 
Williston 

Newbury 
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Mrs.  Jennie  S.  Bentley, 
Mrs.  M.  A.  Curtis, 
Mrs.  M.  B.  Fuller, 
Mrs.  C.  E.  Martin, 
Mrs.  E.  W.  Smith, 
Mrs.  E.  R.  Towne, 
Mrs.  R.  B.  Galusha, 
Mrs.  H.  M.  Crane, 
Mrs.  O.  T.  Sunderland, 
Mrs.  M.  L.  Aseitine, 
Miss  Elma  Eldred, 
Mrs.  E.  M.  Denny, 

1899. 
Mrs.  Fanny  A.  Drew, 
Mrs.  C.  H.  Hig^ns, 
Mrs.  Alma  F.  Waters, 
Mrs.  Mary  A.  Brackett, 
Mrs.  Genevieve  Snow  Davis, 
Mrs.  Bessie  H.  Strong, 
Mrs.  S.  A.  Vail, 
Mrs.  I.  C.  Houghton, 
Mrs.  L.  F.  Bickford, 
Mrs.  L.  H.  Davis, 
Mrs.  J.  E.  Bass, 

NAMES  OP  NEW  HBUBERg 

Mrs.  Edward  C.  Smith, 
Mrs.  Jennie  S.  Wood, 
Mrs.  Sophia  B.  Craddock, 
Mrs.  EUla  A.  Eames, 
Mrs.  Almira  L.  C.  Robbins, 
Mrs.  Susan  F.  Lowe, 
Mrs.  H.    D.  Thayer, 
Mrs.  M.  I.  Reed, 
Mrs.  W.  C.  Cushing, 
Mrs.  A.  A.  Mason, 
Mrs.  E.  B.  Batchelder, 

ALVIRA  A.  C. 


St.  A.lbans 

Georgia 

Georgia 

Rochester 

East  Berkshire 

Waterbury 

Jericho 

St.  Albans 

Georgia 

North  Fairfax 

Sheldon 

Montpelier 

St.  Johnsbury 

St.  Johnsbury 

St.  Johnsbury 

St.  Johnsbury 

North  Pom  fret 

North  Pomfret 

North  Pomfret 

Lyndon 

Bradford 

Bradford 

Randolph 


St.  Albans 
Winchester,  N.  H. 
Brattleboro 
Brattleboro 
Brattleboro 
Barttleboro 
Barttleboro 

Vernon 
Townshend 
Towoshend 
WARE,  Secretary. 
Brabttleoro. 
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LICENSED  OPERATORS  OF  THE  BABCOCK  TEST. 

The  following  list  shows  the  names,  addresses  and  license  num- 
bers of  parties  who  have  been  licensed  between  May  8,  1899  and 
March  22,  1900,  in  a(>cordance  with  Section  2  of  No.  81  of  the  Acts 
of  1898.  The  names,  addresses  and  number  of  parties  licensed 
prior  to  Uaj  8,  1899,  222  in  number,  will  be  found  on  pa^ea  119-123 
of  the'laat  (twentj-nintb)  report  of  this  Association. 

Section  2.  Each  and  every  person  who,  either  for  himself  or  in 
the  employ  of  any  other  person,  firm  or  corporation,  manipulates 
the  Babcock  test,  or  «ny  other  test,  whether  mechanical  or  chemi- 
cal, for  the  purpose  of  measuring  the  contents  of  the  butter  fat  in 
milk  or  cream  as  a  basis  for  apportioning  the  value  of  milk  or 
cream,  or  the  butter  or  cheese  made  from  the  same,  shall  secure  a 
certificate  from  the  superintendent  of  the  dairy  school  of  the  Uni- 
versity of  Vermont  and  State  Agricultural  College  that  he  or  she  is 
competent  and  well  qualified  to  perform  such  work.  The  rules  and 
regulations  in  the  application  for  such  ecrtlficate  and  in  the  grant- 
ing of  the  same  shall  be  such  as  the  superintendent  of  the  school 
may  arrange.  The  fee  for  issuing  such  ecrtificate  shall  in  no  case 
exceed  one  dollar,  the  same  to  be  paid  by  the  applicant  to  the  su- 
perintendent of  the  (lairy  school  and  be  used  by  the  superintendent 
in  meeting  the  expenses  incurred  under  this  Section. 


Aiken,  Wm.  H. 
Allen,  Geo.  A. 
Baylor,  J.  P. 
Bradley,  E.  C. 
Brittell,  Edw.  J. 
Brothers,  E.  H. 
Cameron,  L.  M. 
Carpenter,  N.  B. 
Casey,  F.  M. 
Chase,  Thos.  J. 
Churchill,  H.  O. 
Clarke,  H.  W. 
Coburn,  W.  G. 
Cree,  Fred  N. 
Donaway,  Edw.  V 


En< 


R.  W. 


Estell.  F.  A.  M. 
Franklin,  Chas.  A. 
Fish,  H.  Z. 


East  Ryegate, 
West  Hartford, 
East  Fairfield, 
Oakland, 

North  Montpelier, 

Montpelier, 

Waitsford, 

Colchester, 

Hartland, 

Cambridge, 

West  Glover, 

Marshfield, 

Plainfield, 

Vergennes, 

Charlotte, 

Newport  Centre, 

Whitingham. 

Bellows  Falls, 
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Fisher,  Dean  W. 
Gleason,  J.  L. 
Goss,  L,.  F. 
Haetie,  W.  J. 
Hajward,  Fred  R. 
HefHoo,  O.  V. 
Hood,  B.  A. 
Hooper,  Joel  A. 
Jackeon,  Bernard 
Jacobs,  Fred  A. 
Kidder,  W.  J. 
Leonard,  W.  B. 
Little,  Chas.  H. 
Marcy,  G.  F. 
Mitchell.  E.  O. 
Moran,  M.  R. 
Morse,  F,  P. 
Morse,  L.  O. 
Morse,  Marj  £. 
Nay,  G.  W. 
Nelson,  David 
Nelson,  H.  F. 
Newton,  W.  G. 
Noble,  W.  A. 
Palmer,  B.  L. 
Parker,  J.  E. 
Perrin.  O.  H. 
Perry,  H.  S. 
PbilHps,  W.  L. 
Roberts,  Geo.  V. 
Robinson,  M.  C. 
Sanborn,  H. 
Scniton,  A.  J. 
Spaulding,  Perley 
Temple,  G.  H. 
Thayer,  L.  O. 
Tichurst,  A.  W. 
Weed,  C.  H. 
Wella.A.  C. 
Wilcox,  Fred 
Williams,  S.  W. 
Wolcott,  P.  B. 
Wright,  Spencer 


East  Peacham, 

Warren, 

Greensboro, 

Peacham, 

Washing'ton, 

Greens  Corners, 

Norwich, 

North  Cambridge, 

Ludlow, 

Shelburne, 

Enosburg, 

Barton  Landing',' 

North  Montpeiier, 

Montgomery  Centre, 

Derby, 

South  Royalton, 

Island  Pond, 

Randolph, 

Montpeiier, 

Cabot, 

East  Hardwick, 

Warren, 

Waitsfield, 
East  Burke, 
Fairlee, 
Woodstock, 
Enosburg  Falls, 
Shore  ham, 

South  Peacham, 

East  Topsham, 

Bethel, 

Randolph  Centre, 

Bethel, 

West  Glover, 

Essex, 

Randolph, 

Fairlee. 

Bradford, 

Cream  Hill, 

Bristol. 
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LIST  OF  CREAMERIES  AND  CHEESE  FACTORIES, 
STATE  OF  VERMONT. 


ADDI30N  COUNTY 

New  Haven  Mills  Co-op  Cr'y  Co., 

Reef  Bridge  Cr'y  Asso.,  Co-op., 

Ferriaburgb  Creamtry  Co.,  Co-op., 

Allen  Creamery,  Proprietarh, 

Cream  Hill  Creamery,  Proprietary, 

Champlain  Valley  Creamery,  Proprietary, 

Elgin  Spring  Creamery,  Co-op,, 

Cloverleaf  Creamery, 

Green  Mountain  Cold  Spring  Cr'y  Asso.,  Co-op., 

Bristol  Riverside  Creamery,  Co-op., 

T.  H.  Armstrong  Creamery, 

East  Monkton  Creamery  Asso.,  Proprietary, 

North  Cornwall  Creamery,  Proprietary, 

West  Panton  Co-op  Creamery, 

Need  ham  Creamery,  Proprietary, 

South  Starksboro  Co-op  Creamery, 

Vergeonea  Creamery  Company,  Co-op., 

Middlebnry  Co-op  Creamery  Asso., 

Lincoln  Co-op  Creamery, 

Fair  Valley  Creamery, 


New  Haven  Mills 

Wey  bridge 

Ferrisburgh 

North  Ferrisburgh 

Creamhitl 

Creamhill 

Vergennes 

Orwell 

Starksboro 

Bristol 

Leicester  Junction 

East  Monk  tun 

Middlebury 

'       Vergennes 

South  Starksboro 

Vergennes 

Middlebury 

Lincoln 

Weybridge 

CHEESE  FACTORIES. 

Orwell  Cheese  Factory  Co.,  Co-op.,  Orwell 

Shorebam  Cheese  M'f  g  Co.,  Proprietary,  Shoreham 

Beaver  Glen  Factory,  Proprietary,  'New  Haven 

Champlain  Valley  Cheese  Factory,  Proprietary,  Bridport 

Farmingdale  Cheese  Co.,  C(M>p.,  East  Middlebury 


BENNINGTON  COUNTY  CREAMERIES. 


Stamford  Elgin  Bntter  Co.,  Co-op,, 
South  Shaftsbury  Cr'y  Asso.,  Co-op., 
Elgin  Creamery  Asso., 


Stamford 

South  Sha  f tsbury 

Readsboro 


BENNINGTON  COUNTY  CHEESE  FACTORIES. 

Battenkill  Cheese  Factory  Asso.,  Co-op.,  Manchester  Center 

East  Knpert  Dairy  Asso.,  Co-op.,  East  Rupert 
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Rupert  Dairy  Asso.,  Co-op., 

Rose  Cheese  Factory,  Proprietary 

East  Dorset  Cheese  Asso., 

Dorset  Cheese  Asso.,  Co-op., 

Green  Mountain  Cheese  Factory,  Co-op, 

Peru  Cheese  Co.,  Co-op, 

Met  to  wee  Cheese  Factory, 

Dolly  Varden  Cheese  Factory, 

Denio  Cheese  Factory,  Proprietary, 

CALKDONIA  COUNTY  CKEAUERIES. 
Waldeti  Creamery,  Co-op, 
Lamoille  Valley  Creamery  Asso.,  Co-op., 
Farmers'  Mutual  Creamery  Co.,  Co-op., 
Passumpsic  Creamery  Asso.,  Co-op., 
North  Ryegate  Co-op  Creamery  Co. 
Trout  Brook  Creamery  Co.,  Co-op., 
Danville  Creamery  Asso.,  Co-op., 
South  Peachara  Co-op  Creamery  Co., 
Noyesvillc  Co-op  Creamery  Asbo., 
South  Ryegate  Co-op  Creamery  Asso., 
East  Ryegate  Co-op  Creamery  Co., 
SheOield  Co-op  Creamery  Asso., 
Burke  Creamery  Co.,  Co-op., 
Jersey  Hill  Creamery  Co.,  Co-op., 
Baruet  Creamery  Asso.,  Co-op., 
Lyndonville  Creamery  Asso.,  Proprietary, 
East  Peacham  Creamery,  Co-op., 
Jersey  Home  Creamery.  Proprietary, 


Colchester  Co-op.  Butter  and  Cheese  Factory  Co., 

Towers  Creamery,  Proprietary, 

Cloverdale  Creamery  Co.,  Stock  Co., 

Winooski  Valley  Co-op.  Cr'y 

Shelburne  Co-op.  Cr'y  Co., 

Lake  View  Creamery  Co..  Co-op., 

Oak  Hill  Co-op.  Creamery  Asso., 

Valley  Falls  Creamery.  Co-op.. 

yueen  City  Creamery,  Proprietary, 

Clover  Hollow  Creamery,  Proprietary. 

Lake  Champlain  Creamery,  Proprietary. 

Jonesville  Creamery  Asso., 

Crystal  Spring'  Creamery  Co,, 

(i.M.  Norton  &  Co.  Creamery, 

Richmond  Co-op.  Cry  Asso.. 


West  Rupert 

East  Dorset 

Dorset 

Bond  vi  lie 

Peru 

East  Rupert 

West  Rupert 

North  Rupert 


South  Walden 

East  Hardwick 

St,  Johns  bury 

Passuropsic 

Grotoa 

West  Waterford 

Danville 

South  Peacham 

Walden 

South  Ryegate 

East  Ryegate 

Sheffield 

Burke 

Ryegate 

Lyndonville 

East  Peacham 

East  Burke 


Colchester 

Richmond 

North  Underbill 

North  Williston 

Shelburne 

Charlotte 

Talcott 

Hinesburg 

Jericho 

Essex  Junction 

Jones  ville 

East  Charlotte 

Hanksville 

Richmond 
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Willistoa  Co-op.  Cr'y  Asso., 

G.  M.  Norton's  Creamery, 

Green  Mountain  Creamery, 

Vermont  Condensed  Milk  Co., 

Lee  Kiver  Creamery, 

Milton  Hollow  Creamery,  Proprietary, 

West  Milton  Co-op.  Creamery, 

Beaver  Brook  Farm  Creamery,  Proprietary, 

F.  Allen  Creamery, 

CHITTKNDEN  COUNTY  CHEESE 

Union  Cheeae  Factory  Co-op. 

Brown's  River  Cheeae  Factory  Co,   (Stock  Co.) 

MacDonough  Cheeae  Factory,  Proprietary, 

ESSEX  COUNTY  CREAMERIES. 

Hobson  Creamery,  Co-op., 
Morse  River  Creamery  Co.,  Co-op., 
Lunenburg  Co-op.  Cr'y   Assn., 
Concord  Creamery,  Proprietary, 


Williston 

Hunting-ton 

Huntington  Centre 

Richmond 

Jericho  Center 

Milton 

West  Milton 

West  Bolton 

West  ford 


Broohaide 
Esses  Center 
Hineabur^h 


Island  Fond 

Gallup  Mills 

Lunenburg 

West  Concord 


Franklin  County  Cr'y  Assn.,  Proprietary, 

Marcy's  Creamery,  Proprietary, 

Clover  Leaf  Creamery,  Proprietary, 

Maple  Leaf  Creamery,  Proprietary, 

Star  Creamery,  Proprietary, 

North  Sheldon  Creamery,  Proprietary, 

Oakland  Creamery,  Proprietary, 

Sheldon  Creamery, 

North  Georgia  Cr'y  and  Cheese  Factory,  Proprietary, 

Green's  Corners  Creamery,  Proprietary, 
Maple  Creamery,  Proprietary, 


St.  Atbana 

Montgomery  Center 

Fletcher 

Morse's  Line 

Binghamvillc 

North  Sheldon 

Oakland 

Sheldon 


North  Georgia 

Swanton 
Highgate 


Green  Valley  Cheese  Factory,  Proprietary, 
Milton  Bros.  Cheese  Factory  (Proprietary  b 


Fairfax  Cheese  Factory,  Proprietary, 
St.  Rox  Cheese  Factory,  Proprietary, 


S    CREAMERIES. 


Grand  lale  County  Co-op.  Creamery  Assn., 
North  Hero  Creamery,  Proprietary, 
South  Hero  Creamery  Assn.,  Co-op., 
Alburgh  Creamery,  Proprietary, 


East  Swanton 

IS  Co-op. ) 

Georgia  Plain 

Fairfax 

Fairfield 


Pearl 

North  Hero 

South  Hero 

Alburgh 
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Holland  Creamer}'  Aasn.,  Co-op.,  Holland 

Mill  Village  Creamery  Co.,  Proprietary,  North  Craftsbury 

Green  Mountain  Creamery  Co.,  Proprietary,  Westfield 

Willoughby  Creamery,  Proprietary,  Barton  Landing 

Lowell  Creamery,  Proprietary,  Lowell 

Evansville  Co-op.,  Creamery  Aaan.,  Evansville 

Mill  Village  Creamery  and  Cheese  Factory,  Irasburg 

Glover  Creamery  Co..  Co-op.,  Glover 

Caspian  Lake  Creamery  Co.,  Co-op..  Greensboro 

West  Charleston  Creamery  Co.,  Proprietary,  West  Charleston 

Albany  Creamerj',  Proprietary,  West  Albany 


Orleans  County  Cheese  Factory,  Proprietary, 


Middlelown  Cheese  and  Butter  Co.,  Co-op., 
The  Marshall  Creamerj-,  Proprietary, 
Benson  Creamery,  Proprietary, 
Champlain  Valley  Creamery,  Proprietary, 
Lake  Side  Creamery,  Proprietary, 
Rutland  County  Creamery,  Proprietary, 
Otter  Creek  Creamery, 
Wallingford  Creamery,  Proprietary, 
Lake  Hortonia  Creamery  Co.,  Proprietary, 
Hudson  Valley  Creamerj'  Co., 
Rutland  Creamery, 
S.  C.  Gorham's  Creamery. 
Nickwackett  Creamery, 
Pittsford  Creamery,  Proprietary, 
L.  A.  Russell  Creamery, 
Castleton  Creamery, 


Middletown  Springs 

North  Clarendon 

Benson 

Fair  Haven 

MechanicBville 

Pittsford 

Sudbury 

Wallingford 

Hortonville 

Poultney 

Rutland 

West  Hultand 

Pittsford 

Pittsford 

Cuttingsville 

Castleton 


J.  D.  S.  Packer  Cheese  Factory,  rented  to  Boston  Dairy  Co., 

Mt.  Holly 
Tarbell  Cheese  Factory,  Proprietary,  Mechanicsville 

East  Poultney  Cheese  Mfg.  Co.,  Co-op.,  East  Poultney 

West  Pawlet  Dairy  Co.,  Co-op.,  West  Pawlet 

Mt.  Holly  Cheese  Factory-,  Proprietary,  milk  shipped  to  Boston, 

Mt.  Holly 
Smithtown  Cheese  Factory  Co.,  Co-op.,  West  Rutland 

Gleason  Cheese  Factory,  Proprietary,  Shrewsbury 

Flower  Brook  Cheeae  Factory,  Proprietary,  Pawlet 

Peter  Pelkey'a  Cheese  Factory,  Proprietary,  Bast  Wallingford 

Riverside  Cheese  Factory,  Co-op.,  Ira 

Eureka  Cheese  Factory,  Proprietary,  Wells 
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Condensed  Milk  Co.,  F,  W.  Shepardae 
Samson  Co-op.  Creamery  Co., 
Home  Dairy  Creamery, 


Mt.  Manafield  Creamery,  Proprietary, 
Bell  Brook  Creamery,  Proprietary, 
Cambridge  Creamery,  Proprietary, 
Hyde  Park  Creamery,  Proprietary, 
Gihon  Creamery,  Proprietary, 
Kiverside  Creamery,  Proprietary, 
Jersey  Heig'hts  Creamery,  Proprietary, 


Richmond 
Grand  Isle 
ast  Alburgh 


Stowe 

Saat  Johnaon 

Cambridge 

Johnson 

Johnson 

Wolcott 

Morrisville 


Bradford  Creamery  Co.,  Owned  by  Lyndonville 

Association, 
Hillside  Creamery,  Proprietary, 
Randolph  Creamery,  Proprietary, 
North  Thetford  Creamery  Co.,  Co-op., 
Randolph  Co-op.  Creamery  Co., 
Verahire  Creamery  Co.,  Co-op., 
Orange  County  Creamery  Co.,  Co-op., 
Waahington  Creamery  Association,  Co-op.. 
Topsham  Co-op.  Creamery  Co., 
Wachusett  Creamery  Co.,  Proprietary, 
Wells  Kiver  Creamery  Co,.  Co-op., 
West  Braintree  Creamery,  Proprietary, 
Corinth  Creamery  Co.,  Co-op., 
East  Corinth  Creamery  Co.,  Co-op,, 
Lake  Morey  Creamery, 
Strafford  Creamery  Co.,  Stock  Co, 
Newbury  Creamery  Co.,  Co-op., 
Green  Mountain  Creamery  Co.,  Co-op., 
Temple  Creamery,  Proprietary. 
East  Topsham  Creamery  Co., 
E.  H.  Thayer's  Creamery, 


Creamery 

Bradford 

Bradford 

Randolph 

North  Thetford 

Randolph 

Verahire 

Chelsea 

Washington 

Topsham 

West  Brookfield 

Wells  Kiver 

West  Braintree 

Corinth 

East  Corinth 

Fairlee 

Strafford 

Newbury 

West  Topsham 

Randolph  Centre 

East  Topsham 

West  Brookfield 


Brookfield  Cheese  Factory,  Proprietary 


Clyde  River  Creamery  Co-op.  East  Charleston 

Highland  Creamery  Co-op.  Derby 

Meadow  Brook  Creamery.  Proprietary,  West  Glover 

Black  River  Creamery,  Co-op.,'  Coventry 

Black  River  Cheese  and  Butter  Co.,  Proprietary,  Craftsburj 
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Blakely  Cheese  Factory,  Proprietary,  ■  Pawlet 

East  Pittaford  Cheese  Factory,  Proprietary,  East  Pittsford 

Lewiaville  Cheese  Factory,  Proprietary  but  governed   as  Co-op., 

Wells 
Chippenhook  Cheese  Factory,  Co-op.,  Chippenhook 

Hillside  Cheese  Factory,  Danby  Four  Corners 

Lake  Side  Butter  and  Cheese  Factory,  Proprietary,  Mechanicaville 
W.  E.  Aldrich  Cheese  Factory,  Proprietary,  North  Shrewsbury 

Maple  Grove  Cheese  Factory,  Proprietary, 
Gilt  Edge  Cheese  Factory,  Co-op., 
W.  E.  Edsoti  Cheese  Factory, 
F.  F.  Peters  Cheese  Factory, 
Union  Cheese  Factory, 
The  A.  W.  Crowley  Cheese  Factory, 
Spring  Valley  Cheese  Co., 
Bates  Cheese  Factory, 

Cold  River  Cheese  Factory,  Proprietary, 
Vt.  Cheese  Factory,  Co-op.,  milk  shipped  t 


Pawlet 

East  HubbardCon 
East  Pittsford 


Hoskis 


1  Ghee 


South  Wallingford 
Healdville 
liddletown  Springs 
Shrewsbury 
Cold  River 
ton  at  present. 
East  Wallingford 
Factory,  Proprietary,  inilk  shipped  to  Boston, 

Healdville 


Cabot  Creamery  Co.,  Co-op.,  Cabot 

Cold  Spring  Creamery,  Proprietary,  Moretown 

Waitsfield  Creamery  Co.,  Co-op.,  Waitsfield 

Plainfield  Creamery  Co.,  Co-op.,  Plainfield 

Marshfield  Co-op.,  Creamery  Assn.,  Marshiield 

Shady  Kill  Co-op.,  Creamery  Co.,  Montpelier 
North  Montpelier  Co-op.,  Creamery  Co.,                      North  Montpelier 

Capitol  Creamery,  Proprietary,  Montpelier 

Clovervale  Creamery,  Proprietary,  Waterbury 

Mad  River  Valley  Creamery,  Proprietary,  Waitsfield 

East  Calais  Creamery  Co.,  East  Calais 
East  Montpelier  Co-op.,  Creamery,                               East  Montpelier 

Waterbury  Creamery,  Proprietary,  Waterbury 

Warren  Co-op.  Creamery,  Warren 

Walker  Farm  Creamery,  Proprietary,  Montpelier 

Summit  Creamery,  Proprietary,  Roxbury 

Cloverdale  Creamery,  Northfield 

F.  Batchelder  and  Co.,  Creamery,  Waterburj- 


Deerfield  Valley  Creamery  Assn.,  Co-op., 
Mount  Lake  Creamery  Assn.,  Co-op., 
Putney  Creamery  Assn.,  Co-op., 
Brattleboro  Creamery  Assn.,  Co-op,, 


Wilmington 

South  Londonderry 

Putney 

Brattleboro 
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Mount  Lake  Farm  Creamery,  Proprietarj-, 
North  River  Creamery  Assn..  Co-op.. 
Windham  County  Creamery,  Co-op., 
Valley  Creamery  Assn.,  Coop., 


North  Londonderry 

Jacksonville 

Newfane 

Westminster 


Springfield  Co-op.,  Creamery  Co., 
White  River  Creamery,  Proprietary, 
West  Hartford  Creamery  Assn.,  Co-op., 
"Storrs  Creamery,  Proprietary, 
Maple  Creamery,  Co-op., 
Oak  Leaf  Creamery,  Proprietary, 
Sherburne  Creamery,  Proprietary, 
Harrington  Creamery,  Proprietary, 
Sharon  Creamery  Asan.,  Co-op., 
Waldo  Creamery, 

Woodstock  Creamery,  Proprietary, 
Bethel  Lympus  Co-op.,  Creamery  Assn. 
Brookside  Creamery,  Proprietary, 
Howard  Creamery,  Proprietary, 


Springfield 

Rochester 

West  Hart/ord 

East  Bethel 

Woodstock 

Chester 

North  Pomfret 

Bethel 

Sharon 

South  Royalton 

Woodstock 

Bethel 

Hart  land  Pour  Corners 

West  Hartford 


Weaton 
Chester 
Ludlow 

Hlle 


Weston  Cheese  Co.,  Co-op., 
Chester  Cheese  Co.,  Co-op., 

The  Ludlow  Cheese  Co.,  let  to  Boston  Dairy  Co., 

Simonsville  Cheese  Factory,  Co-op.,  Sim 

Andover  Dairy  Assn.,  Co-op.,  Andover 

West  Windsor  Cheese  M'f'g  Co.,  Co-op.,  Browoaville 

East  Barnard  Cheese  Co.,  Co-op..  East  Barnard 

Excelsior  Cheese  Factory,  Proprietary,  South  Reading 

Gassetts  Cheese  Co.,  Co-op.,  Gassetta 

Plymouth  Cheese  Factory,  Proprietary,  Plymouth 
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n.  Animal  nutrition.  Ths  animal  body  is  madenpof  w«ter,  ult. 
pratain  and  fat ;  vasetablB  matter,  of  the  same  ingredients,  together 
with  crude  or  iroody  fiber,  and  aitrogen-free  extract  (itareh,  sngara. 
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gtata,  9tc.}  The  Uttar  two  ( crude  fiber  and  iutroBen-&M  extract) 
are  often  callod  carbohydratsB.  In  compounding  rationa,  proteini 
carbohydrate!  and  fot  are  the  main  nntrienta  to  be  couBidered. 

The  nvain  function  of  protein  is  to  form  flesh-  It  majr  nnder  some 
oircnmBtanceB  torm  fat<  prodnca  heat  and  flimiah  material  for  energy 
prodnctlon.  It  seemB  to  be  a  milk  atimolant.  The  ftmctiona  of  the  car- 
bohydrates and  fot  are  to  produce  heat,  mnacnlar  energy,  body,  and. 
perhaps  milk  fat.  and  to  protect  tha  protein  from  OTer-conanmption. 

The  digestibility  of  food  ia  Tarionsly  affected  by  anndry  conditiona 
of  the  animal  and  ita  feed.  The  several  nutrients  are  assimilated  in 
qnite  different  proportions  when  in  different  combinations.  The  deter- 
mination of  these  proportions  ia  the  aim  of  digeation  ezperimenta.— 
Pages  5-14. 

IQ.  Feeding  tlandarda.  These  are  of  three  sorts,  the  physiological, 
the  practicable  and  the  average  standards.  The  first  are  not  absolnte 
roles  bnt  average  estimates  based  on  the  present  knowledge  of  the 
physiological  needa  of  farm  stock.  They  consider  maximum  yield  only. 
The  second  are  variables,  take  cognisance  of  costs  of  raw  material  and 
of -product,  and  are  the  reanltof  the  experience,  observation  and  study 
ofths  individual  feeder.  The  third  are  simply  the  expression  of  aver- 
age feeding  practice,  apart  firom  considerations  of  adaptation  or  profit. 

The  standards  are  many  in  nnmber  and  have  bean  propoaed  by 
anndry  Qennan  and  American  investigators.  They  are  oseflil  as 
guides  rather  than  as  rules.  Any  standard  is  better  than  none  Choice 
will  vary  in  accordance  with  sundry  considerations-  They  may  be 
made  nae  of  in  calculating  a  ration  or  in  planning  a  aeason's  feeding 
campaign  — Pagea  14-29. 

17.  Siinitry  economic  congiderationg.  A  classification  of  the  more 
common  rongha^WB  and  concentrates  aids  in  indicating  their  valnea  in 
ration  making.  In  making  aalea  and  pnrchases  the  main  point  to  bear 
in  mind  is  to  sell  so  far  as  practicable  carbon,  hydrogen  and  oxygen, 
air-given  elements,  and  to  buy  nitrogen,  phospheric  acid  and  potash, 
soil-derived  ingredienta  readily  loat  throogh  cropping.  A  second 
point  hardly  leas  important  is  to  make  one's  farm  a  carbohydrate  fiui- 
tory  and  to  seek  supplementary  protein  at  the  i^ed  store. 

While  the  exact  expression  of  the  money  values  of  sundry  grain 
feeds  on  any  common  basis  ia  impossible,  an  approximation  to  such 
an  expression  may  be  made.  The  results  are  not  absolnte  and  have  on 
the  whole  a  somewhat  doubtful  valne  The  pareantage  of  digestible 
protein  is  the  primal  consideration  in  dairy  feeding.    Pages  29-37. 

V.  Api>endic  contains  a  glossary  and  tables  showing  the  sundry 
standards,  the  composition  and  digestible  ingredients  of  the  several 
fodders  and  fbeda  fed  in  New  England  and  a  convenience  table  which 
simplifies  the  mathematics  of  ealcnlating  aration.— Pages  37-56- 
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INTRODUCTION 

No  general  etaUment  as  to  the  laws  of  nutrition  and  the  reaulle  ot  ex- 
perience in  cattle  feeding  has  l>een  made  in  the  publications  of  this  sta- 
tion since  1887.  There  is  so  much  call  for  information  on  these  matters 
that  it, has  been  thought  wise  to  attempt  in  some  nieaenre  to  meet  the 
demand  by  a  popular  presentation  of  present  knowledge.  The  opportunity 
to  do  this  is  afforded  by  the  passage  by  the  legislature  of  1898  of  a  Ian 
placing  $1000  at  the  disposal  of  the  station  for  printing.  Had  it  not  been 
forthisappropriation  the  publication  of  a  bulletin  so  entirely  devoid  of  the 
results  of  original  investigation,  so  purely  a  matter  of  compilation,  would 
hardly  have  been  deemed  a  justifiable  use  of  the  national  funds.  The  United 
Stales  appropriation  is  spent  in  accordance  with  the  terms  of  the  law  for 
investigation  and'reaearch  rather  than  in  purveying  general  agricultural 
information. 

The  writer  has  tried  to  state  matters  clearly  and  bo  far  as  possible  has 
avoided  the  use  of  technical  terms.  Such  as  are  used  are  defined.  (See 
pages  7  and  8,  also  glossary,  pages  38-39).  The  reader  is  reminded,  how- 
ever, that  the  natural  laws  underlying  stock  feeding  and  man's  ezperienoe 
therein  are  not  kindergarten  subjects,  but  that  careful  study  is  needed  if 
their  mastery  is  sought.  No  excuse  is  oflercd  for  the  prominence  given  to 
dairying.  Examples  and  illustratiuns  are  all  taken  from  dairying  practice. 
To  coverall  the  branches  of  stock  feeding  would  be  to  write  a  book. 

II.     ANIMAL  NUTRITION 


The  animal  body  contains  many  complex  substances  but  they  may  for 
present  purposes  be  grouped  as  follows  :  water,  ash  or  mineral  matter,  pro- 
tein, and  fat. 

1.  iVater'K  the  main  constituent  in  point  of  quantity.  It  comprises 
from  40  to  S5  per  cent  of  the  gross  weight,  varying  according  to  age  and 
condition.  While  indispensable  to  the  life  functions,  water  has  but  little 
economic  importance  in  this  connection. 

2.  A>h  (mineral  matter,  bony  matter)  is  a  term  applied  te  the  residue 
or  ashes  left  after  complete  burning.  Bones  contain  much  ash  and  other 
tissues  carry  small  quantities,  making  in  all  2  to  5  per  cent  of  the  gross 
weight.  It  is  largely  phosphate  of  lime.  While  obviously  essential  to 
properanimal  growth,  ash  existe  m  plentiful  quantities  in  most  rations  and 
hence,  like  water,  may  be  dismissed  from  further  consideration. 

3.  Protein  (the  nutrient  which  forms  flesh)  is  a  term  applied  to  a  some- 
what miscellaneous  group  of  nutriente  which  are  alike  in  that  they  all  con- 
tain from  12  to  19  per  cent  nitn^en.  Three  main  subgroups  are  rec- 
ognized in  animal  proteins,  the  albuminoids,  the  gelatinotds  (convenes) 
and  the  nitrogenous  extractives.     The   aibajninoidt   are   the    most   im- 
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portant  of  these.  The  white  of  the  egg,  the  dry  lean  meat  of  mus- 
cle and  the  caaein  of  milk  are  albuminoids.  The  gelatinoidt  make  np 
the  elaaticgelatinoaapart  of  honee,  carti I agee.  tendons  etc.  The  ixtraetivft 
form  the  basis  of  meat  extracts,  beef  teas,  etc.  The  flesh,  skin,  bones 
(in  part],  vital  oi^ans,  brain,  nerves,  in  factthebodily  mechanism,  are  made 
up  of  protein,  diluted,  so  to  speak,  with  water,  supported  by  the  ash  of  the 
skeleton  and  rounded  out  with  fat.  It  is  obvious  that  prol«in  is  of  the 
utmost  importance. 

4.  Fiu  is  distributed  ordinarily  all  over  the  body,  and  comprises  from 
6to30per  cent  of  the  live  weight  in  different  classes  of  animals.  It  consists 
of  carbon,  hydrogen  and  oxygen  but  contains  no  nitrogen.  While  not  as 
vitally  nec«BBBry  to  animal  life  as  the  other  three  ingredients,  it  has  much 
economic  inl«reBt. 

These  various  substances  are  formed  from  the  animal,  vegetable  and 
mineral  matters  known  as  food,  and  are  converted  by  the  animals  eating 
them,  into  flesh,  fat,  bone,  milk,  wool,  and  work  (enei^). 


Since  tlte  biblical  statement  that  "  all  flesh  is  grass"  is  scientiflcally 
correct,  it  follows  that  there  issimilarity  between  the  constituents  of  animal 
and  vegetable  matter.  The  groups  of  ingredients  cited  under  the  previous 
headii^— water,  ash,  protein  and  fat^are  found  in  feeding  stuffs,  as  are  also 
crude  fiber  (cellulose,  woody  tissue)  and  nitrogen-free  extract  (starch, 
sugars,  gums,  pentosans,  etc- )  The  individual  substances  which  comprise 
the  groups  when  they  are  of  vegetable  origin  are  somewhat  different  from 
those  in  the  animal  body,  but  these  variations  are  not  important  to  prMent 
purposes. 

Water,  txh  and  true  fat  are  quite  alike,  whether  lodged  on  an  animal's 
frame  or  in  a  cornstalk. 

The  niiroj^cnoiw  malfn-a — other  than  nitrates,  alkaloids,  etc.,  which  are 
sometimes  present  in  small  quantities — are  protein  (albuminoids),  and 
amides  and  allied  bodies.  The  gluten  of  wheat,  which  furnished  the  dough- 
making  property  of  flour,  is  a  typical  vegetable  protein.  It  exists  in  con- 
siderable quantities  in  seeds  and  their  byproducts-  The  amides,  etc., 
have  less  food  value  than  the  true  protein.  They  are  essentially  protein  in 
process  of  transportation  and  transition. 

The  so-called  fat  of  fodders  and  feeds  is  impure,  beii^  fat  mixed  with 
wax,  resins,  chlorophyll  (the  green  coloring  matter  of  plants)  etc.  These 
ingredients  are  all  extracted  from  a  fodder  by  boiling  ether,  hence  the 
term  in  common  usage,  eiker  extract. 

CrwU  fiber,  (sometiioes  called  woody  fiber  or  cellulose)  makes  up  thecell 
walls,  the  frame-work  of  the  mature  plant.  Hay  and  straw,  and  the  hulls  of 
many  seeds  contain  a  quarter  part  or  more,  while  trees  consist  mtunly  of 
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crude  fiber  and  kiadred  substances.  Cftttte  and  sheep  digest  it  furly  well, 
other  anitnale  but  slightly. 

NUfOsfm-free  extract  ia  a  term  applied  to  a  somewhat  miBcellaceoua 
ptiup  of  nutrients,  none  of  which  contain  nitrogen,  and  all  of  which  are 
dissolved  by  dilute  solvents.  Its  principal  constituents  are  starch,  sugars, 
gums  and  similar  substances.  Starch  is  usually  more  abundant  than  the 
others  and  the  group  on  this  account  is  sometimes  called  "starchy  matter." 
The  nutritive  functions  of  crude  fiber  and  ot  the  nitrogen-tree  extract  are 
umilar,  hence  the  collective  term  in  common  usage,  carbohydrates,  is  in 
many  ways  preferable. 

Since  enough  ash  is  present  in  almost  all  rations  to  meet  bodily  needs, 
and  since  water  is  otherwise  supplied,  in  compounding  rations  the  feeder 
has  to  do  only  with  protdn,  fat  and  carhohydTottf. 

SDNDRV    DEFINITIONS 

Certain  tenns  in  common  use  in  food  analysis  or  in  the  discussion  of 
nutrition  are  defined  at  the  outset  that  their  meaning  may  be  the  more 
dearly  apprehended. 

Dry  matter,  organic  inatler,  digentibk  dry  matter  are  collective  terma. 
Neither  represents  any  single  group  of  nutrients.  The  first  designates  the 
material — whatever  its  nature — left  when  all  the  water  it  contains  is  vapor- 
ized. For  instance  silage  containing  75  per  cent  of  water  carries  26  per 
cent  ot  dry  matter.  Organic  matter  is  dry  matter  less  its  ash,  or,  in  other 
words,  it  is  the  portion  which  disappears  in  burning.  In  the  case  just  cited 
nine-tentha  or  thereabouts  of  the  25  per  cent  dry  matter  would  bum  off  and 
would  be  the  organic  matter-  Digestible  dry  matter  is  the  portion  which 
is  capable  of  solution  by  the  sundry  digestive  juices  and  is  available  as  food. 
It  is  the  tnie  food,  the  remainder  being  useless  except  as  it  enriches  the 


N*Uriefit  and  n^lritivf  ratio  are  terms  in  frequent  use.  A  nutrient  is  a 
digestible  ingredient  of  food,  one  capable  of  pertortning  one  or  more  of  the 
food  functions.     Ash,  protein,  fat  and  carbohydrates  are  nutrients. 

The  term  nutritive  ratio  is  less  readily  defined.  The  primary  function 
ot  protein  is  quite  different  from  that  of  the  other  nutrients  (pages  8-9). 
On  this  account  the  relation  of  the  amounts  of  protein  and  of  carbohydrates 
fed  to  the  object  in  view,  as  well  as  to  economy  in  feeding,  is  of  import- 
ance. The  nutritive  ratio  shows  this  in  figures.  It  is  the  mathematical 
expreseion  ot  the  relation  of  the  amounts  ot  digestible  protein  and  of  the 
other  nutrients  to  each  other  in  a  given  ration.  It  is  a  ratio,  a  proportion, 
1:6  or  1:8,  the  two  terms  of  which  are  (a)  digestible  protein  and  (6)  digesti- 
ble carbohydrates  and  fat.  If  there  be  2  pounds  of  a  and  12  pounds  ot  b 
the  nutritive  ratio  will  be  determined  by  the  common  rules  ot  proportion, 
2: 12; ;  1: 6,  there  being  6  times  as  much  digestible  CKrhohydrates  and  fat  as 
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protein.  Since  a  pound  of  tat  haa  from  2.25  to  2.5  times  the  fuel  value  of 
a  pound  of  carbohydrates,  it  ie  customary  incaloulating  nutritive  ratioe  to 
multiply  the  weight  of  fat  hy  2.25,  2.4  or  2.5  and  to  add  the  result  to  the 
weight  of  the  fiber  and  extract  matter. 

Nutritive  ratios  are  termed  "narrow,"  "medium"  and  "  wide."  A  wide 
ratio  in  one  affording  a'relative  excess  of  digestible  carbohydrates  and  fat, 
a  narrow  one,  comparitively  small  amounts  ot  these  ingredients.  Oat  straw, 
for  instance,  is  poor  in  protein  and  rich  in  carbohydrates ;  cotton* 
Med  meal,  the  reverse.  The  nutritive  ratio  of  the  straw  is  wide, — 1:38.3;  of 
the  meal,  narrow, — 1;1.0.  The  method  of  calculating  nutritive  ratios  is  as 
follows :  The  amoonts  of  digestible  protein,  carbohydrates  and  fat  being 
known  by  the  use  of  tables  of  analysoB,  and  digestion  coefficients  (pages  43- 
49),  the  amount  of  digestible  fat  multiplied  by  2.25  is  added  to  the  amount 
ot  digestible  carbohydrates  and  the  total  divided  by  the  amount  of  digest- 
ible protein.  For  example  0.4  pomide  fat,  13.5  pounds  carbohydrates,  2.3 
pounds  protein  ;  0.4x2.26-0.9;  13.5+0.9-14.4  ;  14.4-^2.3=6.3.  Nutritive 
ratio  =1:6.3,  there  being  1  part  of  digestible  protein  to  every  6.3  parte  of 
digestible  carbohydrates  and  fat. 

CaiorU  is  a  term  used  to  express  the  fuel  value  or  heat  value  ot  a  mater- 
ial. A  "calorie"  isthe  amountot  heat  required  to  raise  the  temperature 
of  a  pound  of  water  about  4°  F. 


Food  as  a  whole  may  be  defined  as  anj'  material  which  is  capable  ot 
forming  orot  repairing  tissue,  orof  yieldingenergy.  It  may  perform  either 
or  all  of  these  functions  and  still  be  food. 

The  water  content  of  feeds  is  a  secondary  consideration  and  may  be 
disregarded. 

The  (uh  supplies  the  mineral  portion  ot  the  bone  and  furuishes  minute 
proportions  to  other  tissueB.  Plentiful  amounts  are  usually  present  to  meet 
most  demands.  In  exceptional  cases,  such,  for  instance,  as  young  animals, 
hogs  exclusively  com  fed,  laying  hens,  etc.,  carbonate  ol  lime  (oyster  shells, 
chalk),  woodasbes,  or  ground  bone  form  a  desirable  addition  to  the  ration 
because  of  the  ash  which  they  contain. 

Protein,  as  has  already  been  pointed  out,  differs  from  the  other  nutrients 
in  that  it  is  the  "flesh  former,"  the  machine-maker,  the  repairer  of  wear  and 
tear.  It  may,  like  the  other  nutrients,  be  used  as  fuel  to  run  the  machinery, 
but  this  is  not  a  wise  or  economical  use  of  this  most  costly  nutrient- 

The  functions  of  prot«iD  are  five  fold : 

1.  From  it  are  formed  flesh,  tendons,  cartilage,  etc.,  and  the  nitro- 
genous part  ot  milk  (casein,  albumen,  etc) 

2.  It  forms  body  fat,  and  perhaps  at  times  milk  fat. 
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3.  It  furniehea  material  for  the  prodaclion  of  heat  to  maintain  the 
warmth  of  the  body. 

4.  It  furnishes  material  for  the  prodaction  of  muscular  energy. 

5.  It  is  held  by  some  to  be  a  stimulant  to  milk  production. 
Let  us  consider  these  somewhat  more  in  detail. 

1.  The  primary  function  of  protein  ia  that  of  tissue-building.  This 
tisBue  may  be  the  flesh  of  a  growing  animal,  the  repaired  or,  rather,  replaced 
flesh  of  a  mature  beast,  the  wool  of  a  sheep,  or  the  milk  of  a  cow,  which  in 
part  at  least  is  made  from  broken  down  udder  tissue.  Without  protein  no 
flesh,  hair,  wool,  or  milk  can  be  made.  Animals  fed  on  materials  devoid 
of  this  natrient  have  etarved  in  the  midst  of  plenty. 

2,  3,  4.  The  three  functions  of  (2)  fat  formation,  (3)  heat  making, 
and  (4)  tbe  production  of  muscular  energy  are  usually  performed  by  the 
fat  and  carbohydrates  of  the  food.  If,  however,  these  are  insufficient  in 
amonnt,  protein  may  be  consumed  in  their  stead.  Such  shortage  rarely 
occnrs  in  cattle  feedingexcept  when  aration  is  deficient  in  all  the  nutrients, 
that  is  to  say  when  animals  are  being  partially  starved-  Similarly  protein 
may  be  used  inst«Bd  of  fat  or  carbohydrates  if  it  is  fed  in  excess  of  what  is 
needed  for  making  tissue  or  replacing  waste.  The  protein  thus  used  may  be 
that  of  the  food,  or  that  of  tbe  body,  i.  e.  flesh.  The  more  is  fed,  the  more 
is  destroyed  by  the  vital  processes,  if  fed  in  excess  of  requirements.  These 
three  functions,  however,  may  very  properly  be  termed  the  secondary  func- 
tions of  protein,  since  these  ofSces  can  be  performed  more  successfully  and 
more  cheaply  by  the  carbohydrates  j  and,  as  has  been  already  observed,  in 
ordinary  feedii^  practice  they  are  more  commonly  thus  performed. 

5.  It  has  long  been  known  that,  within  certain  limits,  tbe  more 
highly  nitrogenous  the  ration,  the  greater  ite  value  as  a  milk  maker.  Pro- 
tein, in  other  words,  seems  to  act  somewhat  in  the  manner  of  a  milk  stim- 
nlant.  Average  milk  carries  from  3  t-o  3.Q  per  cent  albuminoids.  A  cow  giv- 
ing 30  pounds  of  milk  a  day  yields  therein  a  pound  of  protein  (casein  and 
albumen),  The  tat  and  milk  sugarmay  be  formed  otherwise,  but  casein  and 
albumen  can  only  resalt  from  protein  feeding.  Tbe  protein  content  of  a 
ration  more  thatf  any  other  one  thing  governs  ite  effect  upon  the  milk  flow. 
-  GiTbohydralfii  and  fat  are  so  similar  in  their  offloe  in  feeding  that  tHey 
may  be  considered  in  this  connection  as  one.  Their  functions  are  five. 
They  furnish  material  for  the  following  purposes  : 

1.  Tbe  production  of  heat. 

2.  Tbe  production  of  muscular  enei^y. 

3.  The  formation  of  body  tat. 

4.  The  protection  of  the  flesh  of  the  body  from  too  rapid  breaking 
down  as  a  reenlt  of  vital  processes. 

5.  The  carbohydrates  are  probably  a  main  source  ot  material  for  the 
manufacture  of  milk  fat. 
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There  is  no  one  function  of  the  carbohydiates  and  fat  which,  tike  the 
fleeh  forming  function  of  tlie  protein,  can  be  considered  of  more  coDSequence 
than  the  others  ;  all  are  of  the  utmost  importance  to  the  animal  economy. 

Let  us  now  consider  each  of  these  five  functions  in  more  detail. 

1.  Carbohydrates  and  fat  serve  as  the  main  supply  of  fuel  wherewith 
to  maintain  bodily  heat.  A  certain  temperature  is  necessary  for  the  func- 
tional activities  of  the  animal  body.  If  it  falls  below  or  rises  above  a  cer- 
tain point,  dieath  generally  ensues.  This  heat  is  kept  up  by  the  destruction 
or  burning  of  certain  nutrients  in  the  body.  If  sugar  or  starch  were  burned 
in  a  stove,  they  would  evolve  heat,  and  would  form,  among  other  things, 
carbonic  acid  gas.  If,  instead  of  being  burned,  the  starch  and  sugar  were 
eaten,  they  would  be  consumed  by  the  vital  proceesee  of  the  animal,  the 
same  amount  of  heat  would  be  formed,  and  the  same  chemical  compounds 
wonld  result  as  in  the  burning.  Combustion  would  be  slower,  but  the  re- 
sults would  be  the  same. 

2.  Carbohydrates  and  fat  are  burned  not  only  to  keep  the  body  warm 
but  to  produce  the  enei^y  used  in  muscular  motion.  The  analogy  of  these 
nutrients  and  the  muscular  system  to  coal  and  the  locomotive  is  close.  Any 
decided  exertion  of  the  body  is  accompanied  by  much  increase  in  the  ex- 
penditure of  carbohydrates  and  fat.  The  nitrogenous  materials  suffer  bui 
little  loss.  Of  course  they  are  necessary,  yet  the  carbohydrates  appear  to  be  ' 
most  vitally  concerned.  Fat  more  than  any  other  one  constituent  of  the 
body  appears  to  be  available  for  this  purpose.  It  has  for  this,  for  the  heat 
producing  function,  and  for  fat  storage  from  2.25  to  2,5  times  the  value  of 
carbohydrates. 

3.  If  there  be  an  excess  of  these  nutrients  eaten  over  what  is  required 
for  the  production  of  heat  and  force,  storage  as  fatty  tissue  may  take  place. 
Either  nutrient  may  be  used  for  this  purpose, 

4.  Theae  nutrients,  when  digested,  serve  to  protect  the  more  costly 
protein  from  over-consumption  by  the  viMI  processes.  As  has  been  pointed 
out  hitherto  the  several  functions  of  the  carbohydrates  and  fat  may  be  per- 
formed by  protein.  Theae  secondary  functions  of  protein  are  held  in  abey- 
aqce,  however,  when  the  carbohydrates  and  fat  are  present  in  proper  quan- 
tities, 

5.  The  ultimate  source  of  the  fat  of  milk  has  been  in  controversy  for 
years.  Protein,  food-fat  and  carbohydrates  have  all  been  urged  as  the 
causal  nutrient.  While  this  point  is  perhaps  not  fully  settled,  Jordan's ' 
resulte  go  far  towards  proving  that  carbohydrates  are  mainly  concerned 
in  the  formation  of  milk-fat,  since,  in  his  experiment  a  cow  was  fed 
for  three  months  on  a  ration  containing  less  than  6  pounds  of  digestible  fat, 
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yet  she  gave  in  her  milk  63  pounds  of  fat.  This  extra  fat  could  not  have 
come  from  previously  stored  bodily  fat,  since  the  cow  gained  47  pounds  in 
weight,  and  was  judged  to  be  fatter  at  the  end  than  at  the  opening  of  the 

trial, 

4.      DldBSTIBILITV 

A  chemical  analyaiaof  a  fodder  or  feed  ahowa  the  crude  nutrients  it  con- 
tains, but  gives  no  hint  as  to  their  availability  as  food.  All  food  eaten  is 
not  digested.  Such  as  is  dissolved  by  the  sundry  ferments  of  the  digestive 
tract  is  assimilated;  the  residual  undigested  portion  forms  the  solid  excreta 
or  dung.  The  proportions  of  the  total  amount  of  a  crnde  nutrient  which 
may  be  digested  from  a  ^iven  fodder  or  feed  is  influenced  by  sundry  condi- 
tions. The  kind  of  animal,  its  breed,  individuality,  age  and  condition  as 
regards  work  are  important.  Likewise  the  quantity  of  fodder  fed,  ite  succu- 
lence or  dryness,  its  method  of  preparation,  stage  of  growth,  conditions 
affecting  it  like  weather  or  long  keeping  and  the  addition  of  concentrated 
foods  Co  a  ration  variously  affect  results.  Among  the  more  important  points 
which  have  been  determined  by  experiment  may  be  cited  tbe  following : 

Animal.  ATtnd.— Horses  digest  less  fiber  and  ether  extract  but  nearly 
or  quite  as  much  protein  and  nitrogen-free  extract  as  do  ruminants,  (cows, 
•heep,  etc).  The  latter  digest  the  same  kind  of  food  essentially  alike. 
Swine  seem  to  digest  the  crude  fiber  of  certain  feeds  bett«r  than  eitlier 
horses  or  ruminants. 

Breed  and  agf. — No  effects  have  been  determined  which  may  be  ascribed 
to  differences  in  breed  or  age. 

IndimdaalUy. — Variations  due  to  this  caase  are  wide,  wider  oftener  than 
between  differing  breeds  and  species. 

Rett  and  work. — Many  tests  have  shown  as  a  rule  but  sl^bt  differences- 

FoDDBB.  Quantitij. — A  lar^  number  of  teste  have  shown  practical 
uniformity  in  digestibility  regardless  of  the  amount  eaten  of  a  given  food. 

Oreen  or  dry, — If  cut  at  the  same  time  and  dried  without  loss  of  leaves, 
drying  does  not  affect  digestibility.  In  actual  practice,  owing  to  loss  of 
leaves,  dried  fodders  are  teas  digeatible  than  when  green. 

Method  of  hay  iiuikinff. — Hay  made  in  tbe  most  rapid  manner,  with  the 
least  possible  handling,  and  dried  only  enough  to  insure  its  keeping,  loses 
less  of  its  finer  and  more  digestible  portions  than  when  slowly  made,  much 
tumbled,  exposed  to  rain,  etc. 

Preparaiiim. — Moisture,  dryness,  warmth,  or  eold  affect  resulte  but 
flligbtty-  Cooking  avails  nothing,  butcutting  or  "chaffing"  at  times  does 
aid  somewhat. 

Slate  of  growth. — As  a  rule  digestibility  lessens  as  growth  advances. 
The  largest  yield  of  digestible  nutrients  is  however  more  important  than  ex- 
treme digestibility.    This  is  not  attained  by  frequent  cuttings  of  very  young 
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forage  plants-  MaKimum  amounts  of  digestible  Dutrienls  are  generally 
obtained  when  plants  are  cut  in  full  bloom  '  or  shortly  after.  Eat-lier  cut- 
ting gives  less  yield,  while  a  later  cutting  resalta  in  a  lowering  in  quality 
greater  than  the  increase  in  quantity. 

Weather. — Wet  or  dry  weather  influences  different  crops  on  different 
soils  variously,  and  affects  digestibility  in  sundry  ways- 

Long  keeping.— Mfuxj  experiments  show  lessened  digestibility  as  a  re- 
sult of  long  keeping,  due  in  some  measure  to  loss  uf  leaves  and,  also,  to 
actual  loss  of  dry  matt«r. 

Concentrated  food  added  to  coarse  foddere — Protein. — A  feed  rich  in  easily 
digestible  protein  does  not  affect  the  digestibility  of  the  coarse  fodder. 

Concentrated  food  added  to  coarK  foddert — Fat. — Small  quantities  of  fat 
seem  to  increase  digestibility.  More  than  ten  ounces  a  day  depresses  diges- 
tibility. If  not  fed  by  itself  but  as  oil  cake  or  meal,  more  than  this  may  be 
fed  without  causing  such  depression. 

Concentrated  food  added  to  coaru  fodderi — Carbohydrateg. — Additions  of 
starch,  si^rs,  etc.,  until  tbey  amount  to  10  per  cent  or  more  of  the  dry 
substance  of  a  ration  depress  the  digestibility,  particularly  of  the  protein 
and  fiber.  If  nutritive  ratios  exceed  1:8  some  of  the  carbohydrates  are  sim- 
ilarly affected. 

JiooU  and  potatoes. — If  the  dry  substance  of  these  make  up  more  than 
lb  per  cent  of  that  of  the  entire  ration,  digestibility  is  decreased  ;  other- 
wise it  is  not  affected.  If  fed  with  a  nitrt^nous  concentrate,  more  tbaa 
10  per  cent  of  dry  matter  can  be  fed  without  lessening  digestibility. 

Grains  and  byproducts  are  more  digestible  than  roughages  ;  immature 
crops  than  those  which  are  mature;  and  ground  feeds  than  those  which  are 
unground. 

DtOESTtOH    OOEPPiaBNTS 

Inasmuch  as  the  rates  of  digestibility  are  unequal  for  the  same  nutrient 
in  different  feeds,  and  under  different  conditions  and  eaten  by  various 
kinds  of  animals,  the  determination  of  these  rates  for  each  fodder  in 
each  condition  and  for  each  class  of  animal  is  needed.  This  knowledge 
is  gained  by  digestion  experiments,  wherein  rations  of  definite  composition 
are  fed  in  known  quantities-  After  prolonged  feeding  with  the  experimental 
ration  has  cleared  the  stomach  and  intestines  of  the  residues  of  other  rations 
previously  fed,  the  solid  excreta  as  well  as  the  food  are  weighed  and  analyzed 
for  several  days.  Income  and  outgo  are  thus  measured.  The  amount  of 
the  undigested  crude  nutrients  passed  in  the  dung  subtracted  from  tbe 
total  amounts  fed  gives  the  amounts  digested  with  a  fair  degree  of  accuracy. 

Repetition  with  many  animals  and  under  diverse  conditions  serves  to 
lessen  the  disturbing  effect  of  individuality  and  to  favor  an  approximation 

I    Cora  iBan  exception. 
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to  a  true  averse-  The  proportions  digested,  expressed  ae  percenUgea,  are 
termed  "  digestion  coefficients."  The  conduct  ol  a  digestion  experiment, 
although  stated  thus  simply,  requires  much  labor,  is  open  to  many  errore 
and  difficulties,  and  the  results  are  sometimes  unsatisfactory. 

A  surrey  of  digestion  coefficients  shows  wide  variations  in  different 
materials.  From  6  to  94  per  cent  protein,  from  29  to  100  per  cent  nitrogen- 
free  extract,  and  from  19  to  100  per  cent  ether  extract  is  found  to  be  digest- 
ible in  difleient  foods. 


The  amounts  of  digestible  nutrients  in  a  given  ration  are  determined 
by  multiplying  the  percentages  of  crude  nutrients  by  their  respective  diges- 
tion coefficients.  The  productsare  the  pounds  of  digestible  nutrients  in  100 
pounds.    The  calculation  of  clover  hay  is  given  aa  an  example. 

erode       Crude       Crude       Nlwoeen-       Ether 
Water    Dty  matler         asb        protein         fiber      fre«  extract    extract 

Analysis 16.3         84.7  6.2        12.3         24.8         38.1  3.3 

Digestion  co- 
efficients   .57  -58  .64  .64  .66 

INgestible  nu- 
trients   48.3  7.1  13.4        24.4  18 

6.     CONCKRNIHa  TABLBB  OF  ANALYBB8,   DIOESTIBLB  INOBBDIENTS,  ITC. 

Accompanying  this  bulletin — as  an  appendix — pages  37-56 — will  be 
found  a  glossary  of  definitions  of  the  terms  used  and  tables  showing : 

Table  I.    Feeding  standards. 

Table  II.  Average  composition—both  as  feed  and  as  fertilizer — of  the 
feeding  stuffs  most  commonly  used  in  New  England.  (With  but  few  ex- 
ceptions analyses  of  samples  are  from  American  sources. ) 

Table  III.  Digestion  coefficients  determined  by  American  experiment 
stations  and  digestible  ingredients  of  the  feeding  stnfis  in  table  II. 

Tible  IV.  The  pounds  of  total  dry  matter,  of  total  organic  matter  and 
of  digestible  protein  and  carbohydrates — with  nutritive  ratios — in  varying 
weights  of  fodders  and  feeds. 

This  latter  table  is  essentially  a  convenience  table,  eliminating  from  the 
calculation  of  a  feeding  ration  all  but  the  final  additions  and  simplifyii^t 
BO  far  as  possible  the  mathematics  needed  in  figuring  a  ration. 

The  data  of  analyses  given  in  table  II  as  indicated  therewith  are  selected 
from  several  sources.  They  represent  the  feeding  stufis  in  use  today 
ID  tblB  section  of  the  country  better  than  any  other  set  of  tables  known  to 
tbe  writer.  This  is  particularly  true  as  regards  certain  concentrated 
byproducts  in  large  use  in  New  England.  Changes  in  method  of  manufac- 
ture have  been  such  that  tbe  analyses  of  five  and  t«n  years  ago  differ  decid- 
edly from  those  of  the  goodssold  to-day  under  the  same  trade  names.    The 
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data  ot  aoalysee  have  been  carefully  reviewed  ;  the  digeation  coefficienM 
need  are  taken  from  the  most  complete  and  latest  compilation  of  American 
experiments' ;  the  convenience  tables  have  been  made  so  as  to  meet  almost 
any  conceivable  need ;  and  all  the  calculations  and  figures  have  been 
checked  and  verified.'  It  is  felt  therefore  that  these  tables  are  adapted  for 
ase  in  New  England  feeding  practice.  Maxima  and  minima  are  not  in- 
cluded, nor  are  sundry  details  aa  to  the  stage  of  growth  of  certain  cropa. 
Theaeare  important  items,  but  room  forthemia  lacking.  Such  readers  as 
deBire  to  note  the  variations  in  composition  among  fodders  and  feeds  oftbe 
same  kind  are  referred  to  tables  in  Farmers'  Bulletin  22  of  the  United 
Stales  department  of  agriculture ;  and  for  similar  variations  in  concen- 
trates, to  bulletins  78  and  82  of  this  station. 

III.    FEEDING  STANDARDS 


Study  of  the  sundry  functions  of  tbe  various  nutrients  shows  that  the 
rapidly  growing  animal,  the  deep  milking  cow  and  the  heavy  fleeced  sheep 
need  a  liberal  protein  supply.  It  shows  that  the  mature  animal,  kept  with- 
out gain  or  Iobb,  or  simply  laying  on  fat,  needs  relatively  less  protein,  bnt 
much  carbohydrates.  Such  study  also  shows  that  work  consumes  carbohy- 
drates and  fat,  although  using  up  muscle  structure  which  can  be  built  only 
of  protein. 

A  knowledge  of  functions,  however,  furnishes  no  clue  as  to  tbe  proper 
proportions  of  the  sundry  nutrients  for  the  various  purposes  for  which 
stock  Is  kept.  And  the  next  and  obvious  step  is  the  determination  of 
these  amounts  and  proportions.  How  much  protein,  carbohydrates  and  fat 
and  how  much  total  food  need  be  fed  to  the  cow,  the  borse,  the  abeep  or 
the  pig,  that  each  may  do  its  best  ?  What  are  the  bodily  needs  of  a  given 
animal;  what  food  will  meet  these  needs;  how  much  and  wbat  nutrients  will 
maintain  an  animal  without  gain  or  loss  ;  and  how  shall  maximum  produc- 
tion be  attained  at  minimum  expense  7 

A  vast  amount  of  experimental  work  has  been  done  in  Europe  and  in 
this  country  with  a  view  of  determining  the  fundamental  laws  of  nutrition 
upon  which  rests  the  economical  practice  of  stock  feeding.  While  resulta 
of  great  value  have  been  secured,  our  knowlei^  of  underlying  principles 
is  still  imperfect,  though  yearly  increasing.  Its  incomplete  condition,  bow- 
ever,  does  not  preclude  the  use  of  such  information  as  is  at  band  in  the 

I  Jordmn&Hntl:  U.  S.  Depl.  Agr.,  Of.  Exp.  Sl«.,  Bui.  77(1900). 

]  NolwithsIandiDK  care  errors  arc  not  ualllicly  lo  hive  crcpl  in  unobserved.    The 


byGoogIc 


Pbincipues  and  PRAcriot  of  Stock  Fbkbik«  15 

fonnulatioD  of  the  /ood  requiremeota  of  farm  animale.  Feeding  eiperi- 
meote,  the  careful  obeervation  ol  practice  and  the  study  of  animal  nutrition 
have  all  contributed  to  thid  end  ;  and.  aa  a  result,  several  "feeding  stand- 
ards" have  been  proposed.  These  standards  have  been  claaaifled  under 
three  beads  as  the  "physiological  standard,"  the  "formula  for  profit," 
and  the  "average  feedingration."'  They  maybetermed  the  physiolog- 
ical, practicable,  and  the  average  standards. 

].  Phi/tiological  ttandardi. — These  are  meant  to  express  the  propor- 
tions of  digestible  nutrients  beat  adapted  to  vuious  animal  needs  and  to 
the  sundry  purposes  for  which  stock  is  kept.  A  large  part  of  the  total  nutri- 
ents are  required  for  mere  maintenance,  to  beep  the  animal  alive  without 
deterioration.  The  residue,  if  any,  is  applied  to  production.  Much  expe- 
rimental work  with  stock,  mainly  bovine,  has  afforded  some  notion  of  the 
relation  between  bodily  needs  and  food  supply.  Yet  diSerences  among 
individuals,  breeds  and  species,  as  well  as  fodders  and  feeds,  environments, 
climates,  care,  etc.,  and  among  feeders,  are  wide  ;  and,  moreover,  analytical 
methods  are  imperfect.  Hence  while  physiological  needs  are  known,  ab- 
solute standards  based  on  definite  requirements  cannot  be  fixed,  Tbey  are 
both  irrational  and  impossible.  The  useof  these  standards,  then,  is  hedged 
about  with  many  limitations  which  should  be  clearly  apprehended  lest 
these  formulas  which  are  extremely  helpful  if  properly  used  become  mis- 
lead! ug. 

The  physiole^ica!  standards  are  clearly  expressed,  easily  understood 
and  readily  uned.  On  their  face,  if  considered  apart  from  the  qualifications, 
they  make  stock  feeding  essentially  a  branch  of  applied  mathematics. 
Their  very  simplicity  and  directness,  however,  are  their  fault,  their 
strength  is  their  weakness.  Cor  animal  life  and  nutrition  are  too  complex  to 
be  computed  by  mathematical  rule. 

The  study  of  the  requirements  of  the  individual  animal  and  the  adapt- 
ing of  food  to  its  needs  is  to  l)e  preferred  to  placing  the  herd,  aa  a  whole, 
upon  any  indexible  ration.  The  capacity  of  an  animal  to  receive,  its  ability 
to  produce,  the  effects  of  the  sundry  feeds  upon  the  health  and  condition  of 
the  animal,  upon  its  appetite  and  taste,  upon  the  quality  of  the  product, 
the  money  values  of  feed  and  the  profits  to  be  derived  from  their  use,  are 
important  consideratione  which  do  not  en(«r  into  the  makeup  of  the  physio- 
logical atandard  but  which  are  vital  factors  in  the  feeder's  problem. 
Clearly  the  physiological  standards  may  supplement  and  in  some  meaaure 
guide  judgment,  but  cannot  take  ita  place. 

Under  the  head  of  physiological  standards,  may  be  listed  the  original 
Wolff  or  "  German  "  standard*,  the  Kuehn  standards,  the  Wolff  standards 
aa  modified  by  Lehmann,  and  those  proposed  by  Atwater  and  Pheipe  (Con- 

1  Atwater,  CoDB,,  (Slorri)  Sli.  Rpt>.  J,  pp.  168.121  (1894),  is.  pp,  iii.ii9(iS97). 
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nectlcut-Storra-station  standards. )  It  should  be  said,  however,  that  the 
latter  two  standards  take  cognisance  of  the  amount  of  the  milk  flow  and 
its  call  upon  the  food  supply  as  a  factor  in  formulation.  This  important 
step  in  advance  meets  one  of  the  principal  objections  urged  in  the  past 
against  the  old  Wolff  standard. 

2.  PraetieabU  gtandarda — Pormidat  for  profit. — The  "physiological 
standards  "  contemplate  maximum  production  only,  cost  being  a  secondary 
consideration.  Yet  the  ration  making  the  most  may  not  be  the  most  profit- 
able. The  various  factors  just  mentioned  as  not  entering  into  the  makeap  of 
the  physiological  standard  are  vitally  important  to  the  farmer ;  and 
these  factors  are  variable  one  year  with  another,  one  place  with  another. 
Rations  which  may  prove  practicable  and  profitable,  as  well  as  Gtted  to 
animal  needs,  in  New  England  may  be  il!  adapted  to  the  conditions  in  Col- 
orado. Indeed  pro6t  may  follow  quite  diverse  lines  of  feeding  in  the 
hill  towns  of  Vermont  from  what  would  be  advisable  in  the  valleys.  It 
may,  for  instance,  pay  better  in  some  cases  to  grow  more  and  to  buy  lees,  to 
teed  a  relatively  wide  ration,  thus  making  less  product  but  perhaps  more 

It  is  plain  that  no  set  "standards"  have  been  or  can  be  formulated  to 
fit  such  variable  circumstances.  At  times  the  old  Wolff  ration,  agun  the 
Wolff-Lehmann  or  Storre  standards,  or,  indeed,  oft«n,  neither  of  these  may 
suit  certain  conditions  of  feeds  and  values.  Prolonged  careful  obeervation 
of  feeding  practice  and  experimentation  may  throw  more  light  on  this 
phase  of  the  question,  but  at  present  it  is  safe  to  say  that  the  practicable — 
because  profitable — standard  must  be  worked  out  for  each  feeder,  each 
herd,  each  set  of  conditions  independently,  by  close  study  of  pbyslolt^ical 
needs,  home  and  market  resources  and  individual  animals. 

3-  Average  etandariU — Average  feeding  ratioru. — These  are  simply  tha 
reduction  to  a  mathematical  expression  of  the  average  practice  of  intelligent 
feeders,  just  as  averages  tell  us  that  the  average  adult  American  male  is  five 
feeteight  inches  tall  and  weighs  156  pounds.  " Standards "  thus  con- 
structed may  or  may  not  be  wisely  used.  The  writer  feels  that  they  are 
more  beneficial  as  information  than  as  guides,  and,  it  should  be  remem- 
bered, this  is  all  that  ia  claimed  for  at  least  one  of  the  so-called  "standards." 
Under  this  head  may  he  classed  the  "standards"  proposed  by  the  Wiscon- 
sin,'the  Connecticut  (Storrs)' and  the  Michigan*  stations  aa  results  respect- 
ively of  the  feeding  practice  of  128  and  32  herds  and  of  a  single  herd.  The 
latter  case  is  perhaps  hardly  to  be  thus  classified  and  in  ite  place  it  may  be 
found  to  be  a  practicable  and  profitable  standard- 


I.  SU.  Bui.  jS  (1894). 

n.  (Storri)  Sta.  Kp(.  9,  pp.  I7-6S  (iBt 

h.  SU.  Bul.  149,  pp.  Sj^  (1S97). 
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To  recapitulate.  : 

Phygiologtad  ttandardt  are  not  aboolute  rules  bQt  average  eetimatea 
based  on  experimental  work  and  upon  the  present  knowledge  of  thephysio- 
logical  needs  of  farm  stock.  The;  are  calculated  to  produce  mazimam  results 
and  omit  coneiderationa  of  cost  and  other  important  itema.  The  Wolff, 
Kuehn,  Wolfi-LehmaDn  and  Connecticut  standards  are  of  thia  character. 

PrruHrabU  tUtndarda  consider  the  coat  of  raw  material  and  of  product  as 
well  as  the  yield,  and  are  variable.  Their  use  should  entail  profit.  The; 
may  besaid  to  be  practically  "bome-made."  Tbey  are  the  product  of  the 
experience,  obeervation  and  study  of  the  individual  feeder,  though  they  are 
often  decidedly  affected  by  the  physiological  standards. 

Average  ilandard*  are  simply  the  expreesion  of  aver^^  feeding  prac- 
tice, apart  from  all  considerations  of  adaptation  to  special  needs,  or  ability 
to  produce  either  targe  yield  or  profit.  The  Wisconain  atandard,  the  Con- 
necticut (32  ration]  statement,  and,  perhaps,  tbe  Michigan  standard  are  of 
this  sort. 

The  remarks  thus  far  made  ahould  serve  to  correct  the  miaconceptiona 
prevalent  among  feeders  as  to  the  true  function  of  feeding  atandarda.  They 
are  not  roles  but  guides,  not  recipes  but  suggeationa,  not  the  mathematical 
expression  of  discovered  natural  lawa,  but  the  concisely  stated  reaulta  of 
practical  experience  linked  with  careful  observation.  Tbty  aim  to  state 
amounts  and  proportions  of  the  sundry  nutrients  advisable  under  general 
and  average  conditions,  or  to  indicate  what  in  other  and,  often,  many 
hands  has  done  good  service  without  affirming  that  of  necessity  such  a  re- 
sult will  always  be  attained.  These  limitations  once  appreciated,  the  use- 
fulness of  the  atandarda  is  great.  If,  however,  they  are  used  without  a 
clear  understanding  of  their  true  character,  they  may  become  a  stumbling 
bloek  rather  than  a  stepping  stone. 

The  sundry  standards  thus  far  proposed,  other  than  Koehu's,  which 
have  bat  small  vogue,  are  given  in  the  appendix  on  pages  40-42.  The  orig- 
inal Wolff  standards  were  proposed  over  thirty  years  ago,  but  have  recently 
been  revised  by  Lehmann,  who  has  endeavored  to  make  tbem  harmonize 
with  the  results  of  later  experiments  and  experience.  Tbe  only  original 
Wolff  standard  given— that  for  cows— is  tbe  one  which  has  had  much  tbe 
largest  usage. 


Sundry  questions  naturally  arise  in  tbe  feeder's  mind. 

1.  Why  are  the  standards  stated  in  terms  of  nutrients  rather  than  of 
fodders  and  feeda  7 

2.  Which  of  sundry  standards  for  the  same  animal  shall  be  used  % 

3.  When  "  doctors  disagree "  and  when"ifa"  and  "buta"  abound 
may  a  farmer  really  find  them  useful  7 
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4.  What  hsppeni  if  Btandarde  are  disregarded  in  feeding? 

5.  How  does  one  go  to  work  to  make  nse  of  a  standard  and  to  form- 
nlate  a  ration  7 

Theee  qaestions  may  be  answered  as  foUows : 

1.  Method  of  ttaiemenl. — The  standards  are  expressed  in  terms  of  pro- 
tein, carbohydrates  and  ether  extract  instead  of  hay,  corn  fodder  and  bran 
in  order  to  broaden  their  application.  If  stated  as  so  many  pounds  of  bay, 
silage,  com  and  cottonseed  meals,  it  would  be  difficult  foi  tl>e  feeder  who 
tiad  oat  straw,  com  stalks,  clorer  rowen,  bran  and  glnten  meal  to  know 
how  to  make  up  his  ration,  Now,  however,  it  is  a  matter  of  the  simplest 
figuring  to  construct  an  approiimatioii  to  any  standard. 

g.  Choice  of  standard. — Which  atandard  to  choose,  for  the  cow  for  in- 
stance, is  not  a  matter  which  should  be  settled  dogmatically.  Choice 
should  be  governed  by  many  conditions  which  vary  from  time  to  time  and 
from  place  to  place,  notably  those  connected  with  market  prices  for  feeds 
and  product.  The  feeder's  judgment  should  likewise  be  an  important  fac- 
tor. This  has  been  already  pointed  out.  It  is  the  writer's  opinion  that 
given  good  cows,  a  good  market  for  the  product,  not  too  high  prices  for 
concentrated  byproducts,  and  an  opportunity  to  grow  fairly  abundant  sup- 
plies of  leguminous  crops,  it  will  be  found  as  a  rule  advisable  to  follow 
fairly  closely  the  Wolff-Lehmann  or  the  Connecticut  formulas. 

It  should  be  remarked,  however,  that  in  most  parts  of  the  United 
States  carbohydrates  are  abundant  and  cheap  and  protein  relatively  scarce 
and  costly.  This  condition  is  refiect«d  in  the  average  feeding  practice  as 
shown  by  the  Wisconsin  and  Connecticut  investigations  ;  and,  as  has  been 
remarked  hitherto,  conditions  may  arise  which  may  make  the  wider  ration 
the  more  practicable  and  profitable. 

The  reasons  infiuencing  the  writer's  Opinion — which  itmay  be  remarked 
is  in  general  accord  with  that  of  many  if  not  most  students  of  this  matter — 
are  that  protein  more  than  any  other  one  nutrient  seems  to  iie  a  milk  stim- 
nlant  and  to  be  a  measure  of  milk  production  ;  that  its  reasonably  liberal 
use  means  a  better  quality  of  manure  ;  that  the  gradation  of  the  food  sup- 
ply, and  particularly  that  of  the  protein,  primarily  in  accordance  with  the 
milk  yield,  and  secondarily  according  to  live  weight,  instead  of  solely  by 
the  latter,  seems  sensible ;  and  that  witli  good  cows  and  a  good  market,  a 
maximum  yield,  with  due  regard  to  health,  is  usually  the  cheapest. 

3.  Art  tUtndardt  of  iue  t — Is  it  worth  while  to  make  choice  and  nseof 
standards  when  they  are  hedged  about  by  so  many  limitations  and  when 
there  are  so  many  men  of  many  minds?  Emphatically,  yes.  Standards 
vary,  judgments  differ,  cows,  fodders  and  feeds  are  of  all  sorts  and  descrip- 
tions ;  yet  betl«T  results  would  generally  follow  the  adoption  by  moat  feed- 
ers of  any  standard,  not  only  because  of  tbe  change  but  because  of  the  closer 
attention  of  the  ownerto  his  cattle,  their  care  and  tlieir  feeding,   A  German 
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adage  says  that  "the  eye  of  the  maater  fattena  hia  cattle"  An  old  Vermont 
feeder  aesuied  the  writer  Bome  yeara  ago  that  hie  cows  did  better  when 
he  WBB  around  where  he  could  "  breathe  on  them" 

4.  Nem-ttandardfeediTUf — What  happens  if  the  feeder  follows  do  standard 
other  than  his  own  aweet  will  ?  Perliape— bnt  very  improbably — better  re- 
Bulta;  more  likely  a  poorer  outcome.  His  ration  may  be  suitable  to  his  con- 
ditions- It  aimply  does  not  correspond  with  those  which  the  experience 
and  jndgment  of  others,  the  proposers  of  the  sundry  standards,  have  form- 
ulated. Departure  from  standards,  if  in  the  direction  of  lessened  food  aup- 
pliee,  is  apt  to  result  in  lowered  production,  or,  in  some  cases,  in  shrinkage 
in  bodily  weight,  or  both.  If  the  variation  is  not  in  amount,  but  in  the 
proportion  of  the  sundry  nutrients,  there  is  likely  to  be  waste  of  the  in- 
gredient fed  in  excess,  lessened  yield  or  weight,  or.  sometimes,  a  produce 
tion  other  than  the  one  desired,  as,  for  instance,  increase  in  the  flesh  rather 
than  in  milk  yield.  If  overfeeding  is  indulged  in,  if,  for  instance,  too  much 
cottonseed  or  gluten  meals  are  fed,  affording  an  excess  of  protein,  tliere 
may  be  waste,  the  health  of  the  animal  perhaps  may  be  endangered  or 
the  quality  of  the  product  impaired. 

It  has  already  been  pointed  out  that  the  physiological  standards  take 
no  cognisance  of  economy,  their  aim  being  maximnm  production  rather 
than  low  cost,  the  most  production  rather  than  the  cheapest.  Emphasis 
may  again  be  laid  on  the  fact  that  the  individual  feeder  must  determine  for 
himself  whether  the  greater  profit  is  likely  to  follow  higher  production- 
coupled  with  greater  cost,  or  lower  yield  linked  with  lessened  expendi- 
ture ;  whether  the  use  of  a  homegrown,  and,  usually,  wide  ration  is  wiser 
than  its  supplement  with  purchased  protein.  It  is  safe  to  say,  however, 
that  in  the  long  run  the  weight  of  evidence  favors  approximate  conformity 
to  standards  if  maximum  yielda  are  desired. 

5.  Figuring  a  ro/ion.^How  may  one  formulate  a  standard  ration  7 
What  data  are  necessary  and  what  are  the  mathematics  of  the  calculation  7 

The  process  is  simplicity  itself  mathematically,  and  is  essentially  one  of 
"cutting and  trying."  Given  certain  roughages  and  grain  feeds,  definite 
weighta  are  provisionally  chosen,  the  pounds  and  fractions  of  a  pound  of 
total  dry  matter  and  digestible  nutrients  are  added,  and  the  result  compared 
with  standard.  If  fairly  close,  well  and  good,  if  choices  were  wise  ;  if  not, 
addition  or  subtraction  of  some  one  or  more  may  be  made  with  a  view  of 
improvement  until  the  end  is  reached.  The  whole  matter  is  most  clearly 
explained  by  example.  As  has  been  already  remarked,  table  IV'  in  the 
appendix  greatly  simplifies  the  calculations.  This  table  will  be  used  and 
the  full  process  will  then  be  explfuned later  (page  22). 
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3.     CALCUI^TION  OF  A  PEBDINO  BATION 

Let  it  be  Bsaumed  for  the  illustration  tbat  a  fknuer  baa  a  cow  weigbinK 
about  900  pounds  and  giving  about  30  pounds  of  milk  a  day,  to  wbich  be 
wishes  to  feod  a  ration  balanced  according  to  the  Wolff -Lehmann  standard; 
that  he  has  hay  (timothy.  Kentucky  bluegraaa,  clover,  etc.,  essentially 
"mixed  grasses"),  foirly  mature  com  silage,  bran  and  cob  meal ;  and  thftt 
he  can  buy  cottonseed  meal,  Chicago  gluten  meal,  Quakerdairy  feed,mised 
(wheat)  feed,  Buffalo  gluten  feed  and  hominy  chops.  How  shall  he  pro- 
ceed to  figure  out  hia  ration  ?  Reference  to  the  standard  shows  that 
the  1,000  pound  cow  should  be  fed  32  pounds  of  dry  matter,  3-3  pounds 
protein,  13  pounds  carbohydrates  and  0.8  pounds  ether  extract,  nutritive 
ratio,  1:4.6-  The  ether  extract  figures  aie  multiplied  by  2.25 '  and  added 
to  thoee  of  the  carbohydrates ;  and  then  all  the  figures  are  multiplied  by 
nine-tenths.  This  Utter  is  done  because  a  900  pound  cow  weighs  nine- 
tenths  what  a  1,000  pound  cow  does,  and  is  held,  according  to  the  standard, 
to  need  approximately  but  nine-tenths  the  nutrition.  As  a  matter  of  fact 
she  probably  needs  a  little  more  than  this. 
0.8x2.2.5=1.8.    13+1.8=14.8.  32.0x.9=28.8.  3.3x.9=2.97.  14.8x9=13.3. 

The  Wolff-Lehmann  standard  for  a  900  pound  cow  giving  30  pounds 
milk,  therefore,  requires  that  the  daily  food  shall  contain  28.8  pounds  total 
dry  matter,  2.97  poonds  digestible  protein,  13.3  pounds  digestible  carbo- 
hydrates and  ether  extract ;  and,  it  this  is  fed,  the  nutritive  ratio  will  be 
1:4.5. 

The  nest  step  is  to  supply  theee  nutrients.  The  convenience  table 
{pages  50-66)  shows  that  of  the  feeds  on  hand  bran  alone  has  a  nutritive 
ratio  (1:3.8)  narrower  than  the  standard.  The  hay,  silage  and  cob  meal 
have  "wide"  ratios,  {1:10.0,  1:14.8,  1:13.9),  all  wider  than  the  standard. 
Hence  purchases  must  be  made  ;  and  theee  must  be  of  goods  with  narrow 
ratios.  The  materials  available  are  found  to  have  ratios  as  (ollowa  from  nar- 
rowest to  widest:  cottonseed  meal,  l:1.0;Chicagoglutenmeal,l;1.5;  BuBalo 
gluten  feed,  1:2.4;  mixed  (wheat)  feed,  1:3.9;  Quaker  dairy  feed,  1:4.6;  and 
hominy  chop  1:9.2.  It  is  at  once  perfectly  clear  that  thelattertwo  feeds  will 
not  aid  in  balancing  the  ration  and  that- the  mixed  (wheat)  feed  will  not 
be  of  much  avail.  Hence  choice  should  be  made  of  one  or  more  of  the  first 
three  accordii^  to  price  and  other  considerations.  Let  us  assume  that  the 
cottonseed  and  Buffalo  goods  be  chosen  and  proceed  to  figure  our  ration. 

It  is  generally  desirable  to  make  as  large  use  of  rougbt^es  as  possible 
because  of  their  cheapness.  The  amounts  which  can  be  consumed  varies 
with  different  animals.  In  dairy  feedii^,  however,  more  than  half  and 
often  as  much  as  two-thirds  e(  the  total  dry  matter  should  be  given  in  the 
form  of  roughage. 

I  To  reduce  ether  extract  lt>  tbe  Hme  food  valne  and  -euamedlr— feeding  nine  u^he 
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Let  ufl  as  a  preliminary  trial  take  10  pounds  hay,  25  pounds  silage,  4 
pouDda  bran  and  1  pound  each  of  cottonseed  meal  and  Buffalo  gluten  feed. 
Turning  to  the  "  convenience  table  "  we  find  the  total  dry  matter,  digesti- 
ble protein  and  carbohydrates,  etc-,  calculated  fortheae  weightfl- 

Dry  DLgeMiUe       Digeltibic         Nntrillve 

matter  protein      c>rboti]'dr>t«         ratio 

Hay,  10  pounds 8.6  0.44  4.4 

Silage,  26  pounds e.6  0.30  4.5 

Bran,  4  pounds 3.5  0.48  1-8 

Cottonseed  meal,  X  pound...        0.9  0.40  0.4 

Buffaloglutenfeed,  I  pound       0.9  0.23  0.6 

Total 20.4  1.85  11.7  1:6-3 

Btandatd 28.8  2.97  13.3  1:4.6 

How  do  they  compare  ?  Eight  pounds  short  in  total  dry  matter,  one 
pound  short  in  protein,  one  and  one-half  pounds  short  in  carbohydrates ;  30 
percent  lacking  in  dry  matter,  nearly  40  percent  in  protein,  but  only  12  per 
cent  short  in  carbohydrates.  What  shall  be  used  to  bring  the  ration  up? 
More  roughage  will  increase  carbohydrates  faster  than  protein ;  more 
bran  will  do  the  same,  but  not  as  rapidly  ;  more  cottonseed  meal  will  not, 
and  more  gluten  feed  will  help  more  than  it  will  hinder.  Inasmuch  as  it 
is  of  doubtful  wisdom  to  feed  cottonseed  meal  very  heavily,  let  us  eee  what 
tbe  addition  of  two  pounds  of  cottonseed  meal  and  1  pound  of  gluten  feed 
will  do. 

Dry  Digcitlbic        D<ce«tible         NulrlUve 

mltcr  protein       caibohfdratei        ratio 

Cottonseed  meal,  2  pounds.— .    1.8  0.80  0.8 

Buffalo  gluten  feed,  I  pound..    0  U  0.23  O.fi 

2.7  l-0:i  1.4 

Former  result 20-4  1.85  11.7 

Newtotal 23.1  2.88  12.8  1:4.4 

SUndawl 28.8  2.97  1.1.3  1:4.6 

The  ration  now  "  balances  "  yet  is  still  nearly  6  pounds  short  of  total 
dry  matter.  Since  the  ration  ia  a  shade  narrow  rather  than  wide,  one  will 
naturally  add  now  the  material  with  the  widest  ratio,  i.  o.,  sitage. 
But  there  Is  a  limit  to  the  bulk  the  animal  can  handle  so  that  hay  may  be 
preferable  with  some  animals.    Lotus  increase  the  hay  two  and  one-half 

protein  carbohydi 

Hay,  21  pounds 2.1  0.11  1.1 

Second  total 23-1  2.88  12.6 

New  total 25.2  2.9fl  13.9  1:4.6 

Standard 3S.8  2-97  13-3  1:4.6 


DiBHtlbIc       DlK»llble  Nutritive 
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The  reault  is  still  lov  in  total  dry  matter  while  giving  plenty  of  nutri- 
ents. The  ration  lackssUgbtlyio  bulk  but  not  in  food.  To  try  and  obtain 
bulk  with  fodders  on  hand  would  result  in  feeding  more  than  the  standard 
amounts  of  the  nutrients.  Bulk  without  much  nutriment  could  be  fur- 
nished  by  straw,  but,  as  a  matter  of  fact,  this  is  not  very  important.  A 
ration  of  12.5  pounds  hay,  25  pounds  silage,  4  pounds  bran,  3  pounds  cotton- 
seed meal  and  2  pounds  Buffalo  gluten  meal  would  meet  the  M'olff-Leh- 
mann  standard  requirements  for  a  900  pound  cow  with  a  sufficient  approx- 
imation to  accuracy. 

This  is  a  very  narrow  ration,  and,  if  ever  adopted,  should  be  used  with, 
caution  particularly  at  the  outset.  Three  pounds  of  cottonseed  meal  ia 
heavy  feeding,  heavier  than  is  often  advisable.  Were  half  this  replaced  with 
linseed  the  ration  would  be  the  safer  and  but  a  trifle  poorer  in  protein. 

The  longer  and  complete  flEuring  is  carried  out  as  follows  :  The  aver- 
age analysis  of  mixed  hay,  so  far  as  it  pertains  to  the  ii^redients  called  for 
in  the  determination  of  the  standard,  is  as  follows  (Table  II) :  Dry  mat- 
ter 84.7  percent  (100— 15-3  percent  water),  crude  protein  7.4  percent,  crude 
fiber  27.2  per  cent,  nitrogen-free  extract  42.1  per  cent,  ether  extract  2.5  per 
cent.  The  digestion coefiicients  for  these  ingredients  are  respectively  (Table 
III),  .69,  .60,  .50  and  .49.  Multiplying  each  percentage  by  its  digestion  co- 
e£Bcients  gives  the  digestible  ingredients  in  100  pounds  (Table  III),  pro- 
tein, 4.4  (7.4X.59)  crude  fiber,  163  (27.2x.00),  nitr<%en-free  extract,  24.8 
(42.1  X. 59)  ether  extract,  1.2  (2.5  x. 49).  Addingthe  fiber  and  the  nitrogen- 
tree  extract  and  2.25  times'  the  ether  extract  for  "  carbohydrates  and  ether 
extract,"  we  get  43.9.  Ten  pounds  of  bay  being  fed,  each  figure  is  multi- 
plied by  .10  (10  being  1-10  of  100)  with  results  as  follows  :  In  10  pounds 
mixed  bay,  total  dry  matter  6.5  pounds,  protein  044  pounds,  carbohydrates 
etc.,  4.4  pounds.  These  are  the  figures  given  in  the  top  line  of  the  table  on 
page  21,  which  were  read  directly  from  the  convenience  table,  (Table  IV) 
half-way  down  in  the  left  hand  side  of  page  52.  The  use  of  this  table 
obviates  this  tedious  though  simple  calculation. 

4.       PLANNING    A   season's   FBBDING 

The  farmer  who  plans  his  season's  feeding  ahead  is  naturally  controlled 
largely  by  the  roughages  he  has  on  hand.  His  cattle  are  used  essentially  as 
means  of  converting  relatively  unsaleable  farm  products  into  such  as  will 
sell.  The  farm  grown  roughages  will  inevitably  form  the  bulk  of  the  diet 
and  the  general  tendency  of  feeders  is  to  seek  the  largest  profit  from  their 
use  rather  than  to  provide  a  standard  ration  regardless  of  cost. 

Farm  grown  roughages  and  grains  are  not  well  adapted  to  form  the  sole 
sapport  of  dairy  cows.    Hence  the  question  arises  at  the  outset  whether  sales 

I  Ether  extract  X  i.as  added.    Sec  foot  note  page  ». 
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latj  not  be  made  from  the  form  and  the  receipts  applied  to  the  purchase  of 
higher  grade  feeds.  Maynottimothy  hay  and  grain  be  sold  and  bran,  cotton- 
seed and  gluten  meals  and,  perhaps,  clover  hay  be  bought  without  much  if 
any  extra  outlay,  and  to  the  actual  improvement  of  food  and  manurial  BUp- 
pliee?  The  tables  of  analyses,  digestible  ingredients,  fertilizing  ingredieats, 
etc.,  in  this  bulletin,  ti^ether  with  a  knowledge  of  market  prices  and  a  little 
figuring  will  enable  any  une  of  experience  and  judgment  in  cattle  feeding  to 
answer  this  question  for  himself  and  to  plan  his  feeding  operatiooH  intelli- 
gently. 

The  following  suppositious  case  is  worked  out  at  length  by  way  of  illus- 
tration. It  is  recommended  to  the  careful  consideration  of  feeders  who  find 
it  difficult  to  gain  the  wherewithal  to  purchase  feed. 

A  herd  of  20  cows,  averaging  1,000  pounds  weight,  are  to  be  fed  in  the 
bam  from  fall  to  spring,  WO  days.  The  roughages  and  grain  mentioned  are 
available  and  are  assumed  to  have  saleable  values  in  the  vicinity  as  shown. 

25  tons  timothy  hay $10. 00  a  ton. 

10    "    clover  hay 7.60    " 

80    "    silage  {mature  corn) 3.00    " 

.300  bushels  oats 25  cents'  a  bushel 

-  There  are  also  on  the  farm  seven  tons  of  oat  stmw,  worth,  say,  $6  a  ton, 
which  it  is  designed  to  use  as  bedding,  but  which  may  be  fed  if  needed. 

The  following  feeds  may  be  bought  in  the  neighborhood  at  the  prices 
named: 

Com  meal , fl6.00  a  ton 

Wheat  bran 17.00      " 

Wheat  middlings 19.00      " 

Mixed  (wheat)  feed 18.00      " 

Cottonseed  meal 24.00      " 

Linseed  meal,  new  procees 26.00      " 

Chicago  gluten  meal 24.00      " 

Buffalo  gluten  teed 20.00      " 

Quaker  dairy  feed 1,7.00      " 

What,  if  any,  sales  and  purchases  may  be  made  in  order  to  winter  the 
herd  successfully,  and  to  render  more  likely  a  better  milk  yield  at  little  or 
no  extra  outlay  and  without  depleting  the  plant  food  supply  of  the  farm  ? 
Twenty  cows  fed  200  days  are  equivalent  to  one  cow  for  4,000  days. 
The  sundry  standards  prescribe  the  following  amounts  of  dry  matter  and 
nutrients  for  4,000  days  ;  and  the  hay,  silage  and  oats  furnish  the  amounts 
shown  below : 

I  A  low  ptlcc  ■>  oil*  kII  id  New  Enatind.    If,  however,  ■  lilgher  figure  1*  ■Humed 
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Dry  Orgulc      Dlxeatlble    Dlsntlble    Nntrltlve 

■naiui  malter         protala    carbobydtueti  ntla 

Wolff 96,000       10,000       53,600         1:  5.4 

Wolff-Lehmann(mediiim)  116,000  10,000       56,400         1:5.6 

Wisconsin 1)8,000  8,600       59,800         1:  7.0 

Casnecticut  (medium)...  96,000       11,600       57,600         1:  5.0 

Hay,  silage  and  oaU 111.000  5,600       ft^300         1:11.7 

The  total  dry  mailer  on  hand  in  the  hay,  silage  and  oats  is  about 
right.  There  is  a  moderate  excess  of  carbohydrates,  but  protein  is  seriously 
deficient,  and  the  nutritive  ratio  excessively  wide.  Roughages  are  in  eX' 
cess  and  grain  feed  lacking. 

It  is  plain  tbat  if  sales  and  purchases  be  made,  feeds  rich  in  carbohy- 
drates should  be  sold  and  those  rich  in  protein  bought.  Timothy  bay  and 
oate  are  readily  saleable  and  have  wide  nutritive  ratios — 1:14.3  and  1:6.2 — 
and  a  pound  of  digestible  dry  matter  is  worth  more  commercially,  or, 
in  other  words,  costs  more — at  the  aasnmed  prices — than  in  the  clover 
hay  and  silage,  as  is  seen  in  the  following  showing  : 

Pound)  of  Colt  of  one  ponnd 

Price  per  dlinCible  of  dlgeitible 

loopoandi  dry  mallei  Ary  mUler 

Timothy  hay 10.50  49.5  1.01  cents'. 

Cloverhay 0.38  48.3  0.78    " 

Silage 0.15  18.7  0.80    " 

Oats 0.78  62.3  1.25    " 

The  cottonseed,  gluten  and  linseed  meals  have  narrow  nutritive  ratios, 
as  has  also  clover  hay,  and  their  digestible  dry  matter  and  protein  are 
relatively  cheap.  It  will  be  wise,  therefore,  to  sell  costly  dry  matter— tim- 
othy and  oats — and  to  buy  cheaper,  and,  for  cow  feedit^  purposes,  better 
dry  matter — cottonseed  meal  and  the  like. 

Let  us  assume  that  a  market  is  found  for  all  the  timothy  hay  and  oate. 
There  will  have  been  sold  and  there  will  remain  on  hand  dry  matter  and 
nutrients  as  shown  herewith : 

Dtt  Dlgedlblc  Dlntliblc 

mallei  piotaln         caibohydialea  i 

Ibi  lb*  Ibi 

Sold  :  25  tons  timothy  hay  and  300 

bushels  of  oats 51,900         2,300  28,600 

Left  on  hand  :  10  tons  clover  bay 

and  60  tons  silage 59,100         3,300  36,700 

Our  feeder  has  now  but  little  more  than  half  the  dry  matter  needed, 

but  two-thirds  the  carbohydrates  and  only  one-third  the  protein.    But  be 

has  t325  received  from  the  sale  of  hay  and  oats  to  spend  in  buying  feed 

which  is  better  adapted  to  his  purpose. 

I  Blhei  extract  x  9.15  added.    Sec  fool  note  page  m. 
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The  roughages  left  on  hand  wonid  admit  of  feeding  5  pounds  clover 
hfty  and  40  pounds  silage  a  day  to  each  cow.  This  is  a  full-siied  silago 
ration  for  a  1,000  pound  cow.  It  would  be  eaten  if  a  minimum  of  bay 
were  fed.  The  bay  and  silage  would  furnish  15  pounds  of  dry  matter  or 
nearly  two-thirde  of  the  total  called  for  by  most  standards.  It  is  perhaps 
qneetionable  whether  more  clover  bay  &nd  less  silage  would  not  be  an 
improvement.  The  former  being  found  on  sale  at  f7,50,  5  tons  are  bought 
and  the  residue  of  the  silage  not  used  by  the  cattle  in  the  200  days  of  barn- 
feeding — Biiy  20  Ions — are  kept  for  use  in  Bummer  to  help  out  the  pastures. 

Our  feeder  now  concludes  to  adopt  the  Lehmann  standard  as  a  guide 
and  to  fit  his  calculations  to  the  medium  standard  as  being  on  the  whole  a 
fair  average  for  the  winter.    He  has  on  hand  : 

Dry  Dlse«ible  DlKeMtble 

matter  protein  carbohjdntei 

IS  tonsclover  hay 25,400  lb&         2,100  lbs.  12,600  lbs. 

60  tons  Bilage 31,600  "  1,400  "  21,200  " 

57.000  lbs.  3,500  lbs.  33,800  lbs. 

.  This  is  short  of  standard 
for  4,000  days'  feeding  59,000  lbs.  6,500  Ibe.  22,600  lbs. 

He  has  |287. 50  left  unexpended.  He  can  feed  7)  pounds  of  clover  bay  and 
30  pounds  silage  daily  to  each  cow,  giving  her  thus  from  14  to  15  pounds  of 
dry  matter  in  roughages  when  29  pounds  in  all  is  required. 

And  now  for  buying.  Study  of  market  prices,  coets  of  a  pound  of 
digestible  dry  matter  and  of  'a  pound  of  digestible  protein,  as  shown  on 
pages  34-37,  the  tables  of  digestible  ingredients,  and  knowledge  of  the 
eSects  of  feeds  upon  animal  and  product  lead  him  to  choose  bran,  cotton- 
seed, linseed  and  gluten  meals.  Com  meat  and  the  oat  feeds  are  not  bought 
because  relatively  costly  and  not  adapted  to  his  needs;  and,  moreover,  the 
silage  is  from  mature  corn  well  eared.  Bran  is  chosen  rather  than  mid- 
dlings or  mixed  feed  as  the  wheat  offal,  not  because  it  is  cheaper  or  as 
digestible,  but  because  of  its  good  mechanical  effect  on  the  ration,  its 
well-rec<^nized  milk-making  properties  and  its  safety  when  fed  in  any 
amount.  Its  dry  matter  and  protein  are  moreover  but  little  more  costly 
than  those  in  the  other  wheat  offals-  Cottonseed  meal  is  chosen  for  use 
to  the  limit  permisable,  being  rich  in  digestible  protein,  which,  moreover, 
is  the  cheapest  on  the  market.  Linseed  meal  is  a  good  laxative,  has  coun- 
ter effects  on  animal  and  product  to  cottonseed,  is  pre-eminently  healthful, 
but  is  comparatively  expensive.  Gluten  meat,  at  the  prices  assumed,  fur- 
nishes perhaps  a  tittle  cheaper  protein  but  not  as  cheap  dry  matter  as 
gluten  feed.    Either  may  be  chosen. 

As  a  matter  of  convenience  let  us  fit  protein  needs  first  and  then  note 
how  closely  other  requirements  will  be  met.  6,500  pounds  of  digestible 
protein  would  be  fumisbed  by  27  tons  bran,  by  8  tons  cottonseed  meal,  by 
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10  tons  linseed  or  gluten  meal,  or  by  14  tons  gluten  feed,  coeting  respectivety 
1469,  tm,  $260, 1340  and  |280.  The  amount  on  baad  ie  1287.50.  Clearly 
the  bran  purchase  should  not  be  large,  looking  at  tbe  matter  purely  from 
the  aide  of  dollars  and  cents.  Yet  the  safety  of  bran  already  referred  to, 
ita  good  effect  in  lightening  the  grain  ration  is  worth  a  good  deal.  Let  ns 
figure  on  3  tons  bran,  2}  tons  cottonseed,  1  ton  linseed,  3  tons  gluten  meal- 
Theee  will  calculate  ae  follows : 

Disestlbte  proleln  Poands  of 

percentage  dlgeilible  protein  Com 

6,000  pounds  bran 12.  720  $61 

5,000      "        cottonseed  meal 40.  2,000  60 

2,000      "        linseed  meal 32.5  650  26 

6,000      "       gluten  meal 32.1  1,930  72 


There  ia  still  a  shortage  of  1,200  pounds  of  protein,  but  there  are 
nearly  $80  left.  Let  ue  add  more  bran  and  Unseed  meal— for  safety  and 
health — and  more  cottonseed  meal. 

Dlfeitlble  protein  Poundiot 

per«BtBi:e  digestible  protein  Com 

1,000  pounds  bran 12.  120  J  8.60 

1,000      "      cottonseed  meal 40.  400  12.00 

2,000      "      linseedmeal 32..5  650  26.00 

1,170  $  46.50 

Former  total 5,300  $20!).00 

6,470  $255.50 

Left  on  hand $  32.00 

The  lacking  protein  is  bought  and  the  money  is  not  all  spent.  A  ration 
of  7J  pounds  clover  hay,  30  pounds  silage  and  5J  pounds  of  these  bypro- 
ducts fed  daily  will  supply  the  needed  protein.  It  should  be  remarked 
however,  that  wereany  hay  but  clover  hay  fed  this  would  not  be  tlie  case. 

Will  this  ration  furnish  the  dry  matter  and  carbohydrates  needed  ? 

Dr;  Disettlble  DUeatlble 

milter  protein        nrbuiTdntet 

7.000  pounds  bran 6,200  lbs.  840  lbs.  3,200  lbs. 

6,000     "       cottonseed  meal 5,500    "  2,400    "         2,400    " 

4,000     "      linseed  meal 3,600    "  1,300    "         1,700    " 

6,000     "      gluten  meal 5,300    "  1,920    "         2,800    " 

Total 20,<i00    "  6,460    "  10,100    " 

Standard  requires  in   addition  to  the 

nutrients  on  hand  in  the  hay  and 

silage 50,000  lbs.  6,600  lbs.  22,600.Ite. 
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The  protein  c&lculateB  all  right,  but  dry  mMter  ie  nearly  20  tone  and 
digeslible  carbobydratee  6  tons  short  ol  what  is  needed  to  balance.  Caet- 
ing  about  formeaiis  to  meet  this  condition  the  farmer  finds  that  his  oat  straw 
will  be  of  use.  It  contains  plenty  of  diy  matter,  but  little  digestible  pro- 
tein and  plenty  of  digestible  carbohydrates.  He  Hudson  reference  to  the 
tabteethat  his  7tons  ot  straw  will  furnish  12,700  pounds  dry  matter,  170 
pounds  of  digestible  protein,  and  <!,400  pounds  of  digestible  carbohydrates, 
leaving  the  ration  still  ^hort  in  dry  matter  and  carbohydrates  and  narrower 
than  standard.  More  oat  straw,  if  purchasable,  would  fit  in  here.  It  might 
bring  (5.00  a  ton  ;  6  J  tons  may  be  bought  contuning  11,800  pounds  of  dry 
matter,  160  pounds  of  digestible  protein  and  6000  pounds  of  digestible  car- 
bohydrates.   This  uses  up  the  money  and  50  cents  iu  addition. 

Now  to  Bom  up. 

DiT  DlKUllble        Digeatible       Nntrltive 

matter  proicln      caibobjdtBlu       r*tlo 

15  tons  clover  hay 25,400  lbs.  2,100  lbs.  12,600  lbs. 

60  "  silage 31,600  "  1,400  "  21,200  " 

3i  "  bran 6,200  "  640  "  3,200  " 

3  "  cottonseed  meal 5,500  "  2,400  "  2,400  " 

2  "  linseedmeal 3,600  "  1,300  "  1,700  " 

3  "  gluten  meal 5,300  ".  1,920  "  2,800  " 

131  "  oatstraw 24,500  "  830  "  12,400  " 

102,100    "        10,290    "      56,300    "        1:5.6 
Lehmann  (medium)  stand- 
ard, 4000  days U6,000    "        10,000    "      56,400    "       1:5.6 

The  ration  would  be  lacking  in  bulk  but  otherwise  closely  like  the 
standard  chosen.  The  shortage  in  bulk  is  not  serious.  Indeed  the  I^eh- 
mann  requirement  for  dry  matter  ie  much  in  excess  of  that  of  any  other 
standard  and  is  somewhat  difficult  to  attain. 

The  ration  as  formulated  has  more  protein  than  is  needed  by  nearly 
300  pounds.  The  question  now  rises  whether  eo  much  grain  feed  is  needed. 
May  not  lees  cottonseed,  linseed  or  gluten  be  bought  and  some  money  he 
saved?  Onecould  saveihe  moat  by  lesseningthe  linseed,  but  it  would 
probably  be  wiser  to  shorten  on  the  other  two.  If  500  pounds  each  of  cot- 
tonseed and  gluten  meals  be  withdrawn  (12.00  will  be  saved.  The  protein 
would  be  reduced  to  9,930  pounds,  carbohydrates  to  55,900  pounds,  total  dry 
matter  to  101,200  pounds,  while  the  nutritive  ratio  would  become  1:5.6. 
The  til. 50  ($12.00  less  $0.50  excess  expenditure  on  original  calculation) 
should  buy  sawdust  equal  or  more  than  equal  to  the  7  tons  oat  straw  in  ab- 
sorbing value  for  stable  use. 

The  outcome  of  the  operation,  so  far  as  food  is  concerned,  is  as  follows  : 
Without  tbeoutlay  of  an  extra  dollar,  timothy  hay  and  oats  have  been  ex- 
changed for  clover  hay,  oat  straw,  bran,  cottonseed,  linseed  and  gluliiu 
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meali,  and  a  ration  well  adapted  to  milk  making  ia  obtuned  in  place  of  one 
ill  fitted  to  that  end.  -  Moreover  20  tons  of  eilage  remain  on  hand  as  reserve 
stock  for  summer  ieedit^.  The  final  ration  for  4,000  days  and  the  average 
ration  for  a  single  1,000  pound  cow  are  as  follows  : 

Foar  tbooHDd  days  Oncda^ 

Foddcn  and  fe«d>  Dry      Dicett-     Diinit-  Dn-     Dieot.     Ucut- 

protein    carboby-  protein    cubiAT- 

Weight  df«le8i    ■■-^-- 

(on*         Ibi  Ibi  Ibi 

Qoverhay 15    25,400  2,100  12,600 

Silage flO    31,600  1.400  21,200 

Oat  straw 13 i  24,500  330  12,400 

Bran 31    6,200  840  3,200 

Cottonseed  meal 2}    5,000  2,200  2,2U0 

Unseed  meal,  N.  P.  2      3,600  1,300  1,700 

Chicago  gluten  meal  2j    4,900  1,760  2,600 

101,200    9,930    65,900 
Wolfi-Lehmann  (medi- 
um) standard 116,000  10,000    56,400 

How  about  fertilizing  ingrediente  ?  Have  not  the  sales  of  hajr  and  oats 
■eriousi}'  depleted  the  resources  of  plant  food?  A  trial  balance  may  be 
struck  here  between  sales  and  purchases. 

Nitrogen         Pbotpboric  add  Potaib 

Iba  lb>  lb* 

Sales.    25  tens  timothy  hay 470  265  450 

4*    "    oats 181  79  ■     60 

Total  fertilizing  ingredients  sold...  651  344  510 

Purchases.    5    tens  clover  hay 197  38  220 

3i     "     bran 172  202  113 

2}    "    cottonseed  meal  399  158  103 

2      "    linseed  meal 244  73  '  56 

2|    "    gluten  meal 321  IS  3 

Total  fertilizing  ingredients  bought  1.3.33  '    489  495 

The  purchases  bring  onto  the  farm  682  pounds  more  nitni^n  and  145 
pounds  more  phosphoric  acid  than  the  sales  remove,  and  practically  replace 
the  potash  which  is  sold.  The  added  manurial  value,  if  rated  at  market 
prices  for  the  same  ingredients  in  commercial  fertilizers,  is  worth  flOI.34. 
All  of  this  will  not  become  available  to  future  plant  growth,  but  it  is  clear 
that  from  the  standpoint  of  plant  food  the  operation  promises  success. 

The  final  outcome  of  the  sale  of  timothy  hay  and  oats  and  purchase  of 
clover  hay  and  byproducts  in  this  case  is  more  food,  more  milk,  more  butur, 

I  SIbereitnct  X  i.isedded.    See  foot  uoIe  page  u. 
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more  and  better  manure,  more  profit,  tome  outlay  of  bravM,  but  no  ovday  of 

Although  this  caee  is  BuppoeitiooB,  and  not  always  ponible  to  duplicate, 
fet  reautti  similar  in  kind  if  not  in  degree  might  be  attained  on  thousands 
of  Vennont  farms,  to  the  benefit  of  both  land  and  occupants. 

IV.    SUNDRY  ECONOmC  CONSIDERATIONS 


1.     CL4SStFICATtON  OF  ROOaHAaiCB  jl 

Lindsey'  has  classified  the  cattle  fodders  and  feeds  in 
use  in  a  clear  manner,  basing  the  scheme  npon  the  relative  proportions  of 
digestible  protein  and  of  digestible  carbohydrates  contained.    His  classifi- 
cation, Bomewhat  modified  and  extended,  is  presented  herewith. 
RocaHAGBs 

1.  Low  in  digtitiUe  protein,  high  in  digetiible  carbohydratet. 

Hay,  grasses  (other  than  pasture  grass),  corn  silage,  fodder  and 
stover,  cereal  fodders,  straws,  (45-75  per  cent  digestible);  roots, 
potatoes,  (75-05  per  cent  digestible). 

2.  Medium  in  digrxlible  protein,  high  in  digeitible  earbohydralee. 
Clovers,  pasture  grass,  rowen,  oats  and  peas,  barley  and  peas,  leg- 
umes in  general ;  all  either  green,  hayed  or  ensiled,  (60-70 
per  cent  digestible). 

COKCBNTRATES 

1.  Loiv  in  digestible  protein,  medium  in  digfitiMe  carbohydrcUtt. 

Oat  hulls,  cottonseed  hulls,  cottonseed  feed,  (40-70  per  cent 
digestible. ) 

2.  Low  in  digatible  protein,  high  in  digettible  earbokgdratee. 

Grains  (except  peas  and  beans), cob  meal,  provenders,  com  and  oat 
feeds,  barley  screenings,  wheat  screenings,  hominy  chop,  starch 
feed,  (70<-90  per  cent  digestible). 

3.  Medium  in  digeMihU  protein  attd  carbokydralet. 

Quaker  and  H.  O.  dairy  feeds,  wheat  and  rye  brans,  dried  brewers 
grains,  mall  sprouts,  (62-80  per  cent  digestible). 

4.  Medium  in  digeitible  protein  and  high  in  digttlxUe  earbohydratee. 
Wheat  middlings,  mised  (wheat)  feed  and  red-dog  fiour,  gluten 

feeds,  Atlas  meal,  pea  meal,  (70-87  per  cent  digestible). 

5.  High  m  digettible  protein,  medium  in  digettible  carbohydratet. 
Cottonseed,    linseed,  fiax   and  gluten  meals    (74-90  per  cent  di- 
gestible.) 

(i»96). 
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In  general  it  may  be  said  of  rough^es  that  while  the  mainstay  of 
farm  crops  for  cattle  feeding  mnst  be  of  claas  1,  yet  class  2  should  be 
grown  and  used  to  the  limit  of  profit. 

Of  concentrates  it  may  be  said  that  class  1  shoald  never  be  bought  ; 
that  some  in  class  2  are  well  worth  growing,  but  their  purchase  for  feed- 
ii^  cows  is  of  doubtful  advisability  ;  that  classes  3,  4  and  5  all  contain 
feeds  which  are  often  well  worth  purchasing,  and  that  in  general  6  is  more 
desirable  than  4  and  4  more  so  than  3. 

What  combinations  may  be  made  of  roughages  and  concentrates  for 
the  sundry  feeding  operations  of  the  farm  7  Their  number  is  legion.  They 
vary  with  differences  in  farms,  localities,  animals,  and  their  appetites;  and 
farm  and  market  supplies  vary.  It  were  wise  for  the  feeder  who  desires  in- 
formation on  this  point  to  consult  some  good  hook  on  feeding.  As  to  dairy 
feeding,  however,  a  few  general  statements  may  be  made.  Nearly  or  quite 
two-thirds  of  the  total  dry  matter  of  a  ration  should  be  given  in  roughages. 
Succulent  food — silage,  pasture  feeding,  soiling  crops,  roots — is  to  be  pre- 
ferred for  part  of  the  ration  to  all  dry  feed.  In  making  up  a  grain  ration, 
overfeeding  with  the  highly  concentrated  feeds  should  be  avoided.  Sick- 
ness and  deteriorated  product  may,  and  waste  of  food  sarely  will,  ensue. 
While  phenomenal  cows  have  handled  12  or  15  pounds  of  cottonseed  meal 
a  day,  but  few  cows  cui  safely  lake  more  than  3  pounds,  and  less  than  this 
is  safer.  Err  at  first  by  using  too  little  rather  than  by  using  too  much  cot- 
tonseed and  gluten  meais. 

In  combining  roughages  and  concentrates  for  the  production  of  bal- 
ancedrations,  much  must  be  leftto  judgment.  In  feeding  cows  from  one- 
fourth  to  one-third  of  the  coarse  fodder  may  be  made  up  of  straw.  More 
than  15  pounds  roots  daily,  if  such  be  fed  at  all,  are  inadvisable.  Thirty- 
five  pounds  of  silage  daily  is  usually  a  maximum.  Not  more  than  one-half 
of  the  dry  matter  of  the  roughage  should  be  of  leguminous  origin.  As  a 
broad  and  general  rule  from  1  to  1.7  pounds  of  digestible  prot«in  should  be 
furnished  by  the  roughage,  the  remainder  by  the  grain. 

Protein  requirements  may  be  met  and  in  some  cases  more  than  met  by 
feeding  6  to  8  pounds  daily  of  a  ration  containing  one  part  each  of  any  of 
the  concentrates  mentioned  on  the  preceding  page  in  classes  2,  4  and  5,  or 
in  classes  3, 4  and  6,  or  in  2  and  o,  or  one  part  of  any  mentioned  in  class  5 
combined  with  one  and  one-half  parts  of  any  mentioned  in  class  3.  There 
is  much  range  of  choice  which  will  be  governed  by  sundry  considerations 
already  mentioned. 


The  animal  food  content  of  a  fodder  or  feed  is  the  prime  consideration  in 
stock  feeding.  If,  however,  the  latter  is  considered  in  its  true  relationship  to 
the  entire  farm  enterprise,  a?  an  integral  part  thereof  and  not  as  a  matter  by 
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iteelf,  the  plant  food  content  of  cattle  feed  becomee  a  thing  of  great  im- 
portance. This  fact,  still  unrec<%nized  by  the  generality  of  western  farmers, 
is  thoroughly  appreciated  in  the  east  and  needs  no  advocacy  here.  While 
the  general  proposition  is  agreed  to,  the  relationship  of  the  sundry  fodders 
andfeeds  tothequality  of  the  manure  isnotsoclear  to  many  farmers.  An 
animal  voids  nothing  that  it  does  not  eat  or  drink,  and  its  voidings  are  of 
a  different  quality,  eo  far  as  plant  food  is  concerned,  in  proportion  to  the 
variations  in  the  food  eaten.  Rich  food  makes  rich  manure  ana  poor  food, 
poormanure.  Clover  hay,  cottonseeds,  linseeds,  glutens,  brans,  distillery 
byproducts,  etc.,  are  of  distinct  value  in  this  respect,  while  corn  meal  and 
the  like  rank  relatively  low.  Table  II  in  the  appendix  shows  something  ol 
the  manurial  values  of  various  fodders  and  feeds.  It  should  not  be  supposed 
that  every  particle  of  the  plant  food  pieaent  will  of  necessity  reach  the  soil. 
More  or  lees  will  be  of  use  according  to  the  care  or  lack  of  care  with  which 
the  manure  is  handled.  It  is  fair  to  assume,  however,  that  the  losses  will  be 
proportional  regardless  of  the  quality  of  the  manure. 

Tothefarmer  who  carefully  observes  the  well  known  methods  of  pre- 
serving manure  from  fermentation  and  leaching,  this  table  is  of  importance. 
To  him  who  does  not  try  to  follow  modem  methods  in  this  respect  it  has 
much  less  value. 


What  shall  the  feeder  grow,  what  shall  he  sell,  what  shall  he  buy?  To 
answer  this  question  in  all  its  details  would  require  the  writing  of  a  book. 
A  few  general  rules  may  be  cited,  however,  leaving  their  application  to  the 
individual  feeder. 

S(Uet. — Nitrogen,  phosphoric  acid  and  potash  are  the  very  essence  of 
teal  estate.  They  come  from  the  soil,  and  their  sale  in  hay,  grain,  milk, 
live  stock,  etc.,  makes  drafts  upon  the  stock  of  plant  food  of  the  farm.  If 
these  are  not  made  good  by  supplies  from  without,  obtained  by  growing 
l^umes  (clover,  peas,  beans,  etc.,)  thus  fixing  in  the  soil  nitrogen  from  the 
air,  or  by  judicious  choice  of  food  purchased,  soil  exhaustion  will  ultimately 
ensue.  Thorough  tillage  and  cultivation  will  postpone  but  cannot  prevent 
this  ultimate  result. 

Carbon,  hydrc^n  and  oxygen  come  from  the  air.  No  outlay  is  need- 
ed to  obtain  them,  and  their  sale  does  not  in  the  least  lessen  the  opportu- 
nity to  get  more.  The  supply  is  inexhaustible  and  free  to  all.  Hence  the 
sale  of  farm  products  containii^;  relatively  little  nitrogen,  phosphoric  acid 
and  potash  and  consisting  entirely,  or  nearly  so,  of  carbon,  hydrogen  and 
oxygen  is  advisable.  Fat  and  water  are  made  up  entirely  of  these  latter 
elements.  Hence  the  more  fat  and  water  the  farmer  can  sell  at  a  profit  the 
better,  as  he  does  not  lessen  his  farm  manurial  supplies. 

It  often  happens  that  sales  of  nitrogen,  phosphoric  acid  and  potash,  as 
hay,  grain,  milk  and  live  stock  are  desirable  and  profitable.  Theeffect  upon 
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the  farm  stock  of  fertility  ehoald  be  appreciated,  however,  and  effort  made 
to  replace  the  lost  plant  food  through  jndicious  pnrchaaea,  thorough  tillage, 
growth  of  legumes,  etc, 

Orowth. — Water,  carbohydrates  and  protein  must  all  be  grown.  All  are 
needed  whether  crops  are  destined  for  market  or  for  feeding.  Choices  will 
vary  in  accordance  with  the  class  of  farming. 

What  snmmer  and  what  winter  roughages  are  advisable  to  grow  for 
dairy  feeding?    And  whatare  notdesirableT    And  why? 

This  is  to  some  extent  a  matter  of  personal  jndgment.  The  writer  ie 
quite  willing  to  allow  anyone  to  disagree  with  him  as  to  what  is  the  best 
policy. 

Sammer.  Soiling  cropt. — A  succession  of  soiling  crops  designed  to  help 
outashortora  drying  pasture  have  been  proposed.  Anything  is  better 
than  nothing.  Of  the  many  soilii^  crops  the  writer  considers  weekly 
sowings  of  oats  and  peas,  with  a  change  to  barley  and  peas  later  in  the 
season  best  adapted  to  Vermont  conditions.  Silage  kept  in  a  small  surfoced, 
deep  silo  is  cheaper  and  quite  as  desirable-  Ro wen,  clover  and  the  like 
may  be  used.  Green  com,  however,  is  expensive  as  compared  with  silage 
and  less  servicable. 

WiiUer. — Hay  containing  much  timothy  sells  well,  and  on  this  account, 
and  because  it  is  less  well  adapted  than  other  grasses  to  dairy  feeding,  it  isan 
expensive  feed  for  cows.  Clover  hay  and  early  cut  hay  are  better  adapted 
to  this  purpose.  Mature  corn  well  eared,  the  kernels  just  glazing,  ensiled 
ears  and  all,  makes  the  cheapest  carbohydrate  food  on  most  Vermont  farms. 
It  need  not  be  cut,  nor  hurried  in  with  extra  help,  but  may  be  put  in  whole, 
and  as  rapidly  or  as  slowly  as  circumstances  may  dictate.  If  com  is 
stooked  or  husked  the  waste  of  food  is  more  and  the  cost  of  handling  as  a 
rale  greater.  The  food  in  the  ear  is  not  bettered  for  dairy  purposes  by 
husking  and  grinding.  Immature  corn  is  relatively  watery  and  tends  to 
make  poor  sil^e.  It  may  under  some  circumstances  be  advisable  to  sow 
it  very  thickly,  making  essentially  a  com  hay,  but  it  is  doubtful  whether 
this  practice  is  generally  wise  in  this  section.  Roots  are  a  relatively  costly 
source  of  food,  good,  but  expensive  as  compared  with  silage.  Late  cut  hay, 
for  cows,  is  not  as  good  as  when  cut  early  because  more  indigestible. 

Purchiiwi.— The  course  to  be  pursued  in  buying  should  be  the  exact 
reverse  of  that  in  selling.  Other  things  being  equal,  buy  nitrogen,  phos- 
phoric acid  and  potash  and  not  carbon,  hydrc^en  and  oxygen.  The  tables 
in  the  appendix  will  serve  to  show  how  ill-adapted  as  a  supplement  to  farm 
grown  food  or  manurial  resources  is  corn  meal,  which  is  bought  by  Vermont 
fu'mers  more  largely  than  any  other  feeding  stuff. 

The  dairy  farmer  in  this  latitude  and  section  of  the  country  can  seldom 
if  ever  raise  protein  enoi^h  to  enable  him  to  feed  his  cows  a  balanced 
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ratioD,  if  he  has  worked  Iiig  f&rm  ae  it  should  be  norlced  in  the  growing  of 
cftrbohj'dratefl.  This  is  tme  even  though  hay  is  cut  early  and  clover  largely 
grown.  Hence  while  the  farm  is  worked  as  a  carbohydrate  factory,  the 
feed  store  when  resorted  to  should  supply  much  protein  and  comparatively 
small  amounts  of  carbohydrates. 

The  three  reasons  on  which  this  statement  is  based,  are  as  follows  : 

1.  Carbohydrates  are  grown  upon  the  farm  with  relative  ease  bat  it  is 
difflcalt  to  grow  enough  protein  to  feed  a  large  number  of  animals  and  to 
balance  the  ration. 

2.  The  byproducts  of  several  industries  are  notably  rich  in  protein 
and  are  sold  at  reasonable  prices.  Hence  it  is  often  cheaper  to  buy  this 
material  than  to  raise  it. 

3.  It  is  usually  in  the  line  of  economy  to  endeavor  to  grow  carbohy- 
drates in  as  large  amounts  as  possible,  and  to  buy  protein  in  order  to  sup- 
plement this  growth,  thus  properly  balancing  the  ration,  provided  the  class 
of  cows  to  which  the  ration  is  fed  are  of  the  proper  grade. 

Grain  feeds.— What  concentrates  (grain  feed)  are  advisable  for  dairy 
feeding  and  what  are  undesirable?    And  why? 

Any  saleable  grain  is  worthy  of  consideration  for  growing.  Com,  if 
husked  at. all,  may  well  be  ground  cob  and  all.  Most  farm-grown  grains 
are  expensive  as  cow  feed  if  saleable  at  fair  prices.  It  should  be  remem- 
bered that  in  buying  the  sundry  byproducts  the  protein  content  is  the 
prime  consideration,  with  others  important  but  secondary.  The  buyer  will 
usually  get  better  service  for  the  same  expenditure  from  the  wheat  offals 
and  the  oil  and  glucose  byproducts  (cottonseed,  linseeds,  glutens)  than 
from  com  meal,  ready  ground  "provenders,"  oat  feeds  and  the  several  pre- 
pared "  feeds,"  which  afford  relatively  expensive  protein.  In  this  con- 
nection the  effects  of  sundry  byproducts  on  animal  and  ration  should 
be  borne  in  mind.  Cottonseed  meal  is  ricb,  and  if  fed  in  more  than 
moderate  amountit  may  cause  indigestion,  garget,  constipation,  etc.;  it  is 
death  to  pigs  and  tends  to  harden  butter.  Linseed  is  entirelysafe,  laxa- 
tive, and  softens  butter  decidedly.  Glutens  resemble  cottonseed  in  gen* 
eral  effects  but  to  a  less  d^ree,  are  safe  for  pigs,  and,  if  they  contun 
much  fat,  tend  to  soften  the  butter.  No  rule  can  be  laid  down  as  to  the 
amounts  which  may  be  fed  with  safety.  The  writer  thinks  it  wise  to  use 
two  rather  than  one  of  these  byproducts  that  ill  effects  may  be  more  surely 
neutralized.  These  feeds  should  be  used  sparingly  at  the  outset  until  the 
digestive  capabilities  of  the  animal  are  gauged.  The  wheat  offais  and  dis- 
tillery byproducts— if  dry— are,  so  far  as  is  known,  without  effect  for  ill  on 
animal  or  product. 


byGoogIc 


Bulletin  81 

,ub  of  gbain  fbeds  and  btpboducts 
A  very  pertinent  qnestion  presents  itself  as  to  the  relative  worth  of 
sundry  feeds.  This  inquiry  often  takes  concrete  shapes  as  follows;  Is  gluten 
feed  cheaper  than  bran  considering  the  food  it  contains  7  Are  oats  too  ex- 
pensive to  feed  cows  7  Can  the  former  afford  to  feed  timothy  ha;  to  cows 
when  he  can  get  or  grow  clover  hay  to  replace  it  at  the  same  price  at  which 
the  former  sells? 

Several  attempts  have  been  made  to  place  definite  money  values  on 
feeds,  basing  these  on  their  nutrient  contents.  These  attempts  have  not 
been  so  successful  as  might  be  wished.  Mathematical  processes  have  been 
used,  but  untrustworthy  results  obtained.  The  value  of  one  feeding  stufl 
as  compared  with  another,  calculations  being  based  on  the  nutrients  they 
contain,  cannot  be  stated  with  any  assurance  of  accuracy.  Tbe  value  of  a 
pound  of  digestible  dry  matter  in  any  feed,  however,  can  be  readily  found 
at  any  time.  Bnt  the  usefulness  of  this  calculation  is  lessened  by  the  fact 
that  many  feeds  are  bought  primarily  to  furnish  digestible  protein  rather 
than  dry  matter  ;  hence  comparisonsbaaedon  the  tatter  may  be  misleading. 
It  has  been  proposed  by  some  to  meet  this  objection  in  the  following  man- 
ner* Some  definite  price  is  assumed  for  a  pound  of  diKeslible  carbohydrates 
and  fat ;  the  ton  price  of  tbe  feed  is  lessened  by  the  assumed  valuation  of 
tbe  weight  of  these  nutrients  present ;  and  the  remainder  is  as- 
sumed to  be  the  money  value  of  a  pound  of  tbe  digestible  pro- 
tein, from  which  the  pound  values  are  readily  ascertained.  This 
proposition,  while  open  to  criticism,  has,  likewise,  some  degree  of  merit. 
It  is  felt,  bowei,-er,  that  the  results  of  such  a  calculation  have  at  best  but 
a  doubtful  value.  Yet  the  demand  for  some  numerical  expression  of  rela- 
tive values  is  urgent,  and,  in  order  to  meet  this  in  some  measure,  two  tables 
are  presented.  The  first  shows  for  the  more  common  feeds  the  assumed 
prices  for  100  pounds  at  ton  rates,  the  pounds  of  total  digestible  nu- 
trients ',  and  the  price  per  pound  of  the  same.  The  second  shows  the  first 
two  items  given  in  tbe  first  table,  and,  also,  the  pounds  of  average  digestible 
protein,  the  pounds  of  average  digestible  carbohydrates  and  ether  extract,' 
the  latter  multiplied  by  one-half  cent  (an  assumed  price  for  carbohydrates, 
etc.),  the  price  per  pound  for  digestible  protein  based  on  the  foregoing  as- 
sumptions ;  and,  finally,  it  shows  the  relative  standing  of  the  feeds  on  tbe 
hundred  basis  as  to  economy,  corn  beii^  selected  as  standard  for  those 
feeds  low  and  bran  for  those  feeds  high  in  protein,  the  reasons  (or  their 
choice  being  their  large  use  in  cattle  feeding. 

Attention  is  called  in  particular  to  tbe  fact  that  the  whole  scheme  rests 
on  assumptions,  some  oF  which  have  but  little  foundation.  The  ton  prices 
used  simply  represent  in  a  very  general  way  the  prices  of  recent  years  in 
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New  Eogland.  There  is  tittle  if  any  baeie  for  the  half-cent  seBamption  u 
the  valuation  for  carbohjd rates.  Two-thirdi  of  a  cent,  or,  indeed,  a  yet 
higher  figure,  might  under  some  circumetancea  be  a  better  choice.  The 
figures  bearnorelatioo  to  possible  profits  which  may  be  derived  from  the  nse 
ofthefeeds.  Theexactflgures,  too,  havenovalue.  They  change  as  the  prices 
of  the  various  feeds  alter.  Their  retiuivity  is  their  only  merit,  and,  ashaabeen 
remarked  hitherto,  it  is  the  writer's  opinion  that  this  merit  is  not  large. 
Their  sole  and  only  excuse  ie  that  they  may  afford  some  general  clue  aa  to 
comparative  values,  a  clue  which,  for  dairy  feeding  at  any  rate,  may  prob- 
ably be  gained  quite  aa  well  by  simply  considering  protein  percentages  and 
market  pri(»s. 

OOn  OF  A  POUND  OF  niaBBTIBLE  DRV  MATTER  IN  SUNDBY  FBKDIflG  BFUFFB 


I  %  U  I  Is  |i 

i  25  El  i  «■£  ii 

8  SI  1^  i  |l  ll 

U  H  U  WHO 

Feeds  $  lbs  cts  Feeds  9  lbs  cts 

Cora  meal 0.80  79.5  l.Ol  Mixed  (wheat)  feed..0.90  64.8  1.39 

Cobmeal 0.78  71.3  1.09  Cottonseed  meal 1.20  80.3  1.50 

OaU .0.90  67.0  1.34  Linseed  meal  O.  P-1.30  77.1  1.69 

Provender 0.85  72.3  1.18  "  "    N,  P.. .!..■«  74.5  1.74 

Quaker  dairy  feed.. ...0.85  60.9  1.40  Flax  meal 1.30  7.'i.5  1.72 

H.  0.  dairy  feed 1.00  63.7  1.67  Chicagoglntenmeal..l.20  78.9  1.52 

Com  and  oat  feeds.. .0.85  70.4  1.21  Cream  gluten  meal., .1.20  81.1  1.48 

Hominy  chop 0.90  88.8  101  King  gluten  meal 1.20  8C.7  l.;i8 

Wheat  bran 0.85  57.9  1.47  Buffalo  gluten  teed...l.00  80.1  1.25 

Wheat  middlings .0.95  70.6  1.35  Diamondgluten  feed.1.00  82.3  1.22 
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PBOTBIK  IK  BCNDRV  PBBDIHa  STUPFB 


PEEDi 

i 

s 

i 

1^ 

1 

i 

Is 

li 

si 

if 

i 

at 

•35 

g 

1 

S 

078 

0.90 

IbB 

79.5 
71.3 
67.0 
72.3 

IbB 

6.3 
4.8 
9.2 
7.7 

tbe 
73.2 
66.5 
57.8 

$ 

0.37 
0.33 
0.29 
0.32 

0.43 
0-45 

0.61 

cts 
6.83 
9.38 
6.63 

0.60     5.50 

1.00 
0.85 
0.90 

Corn  and  oat  feeds 

70.4  1    6.6 
88.8  ■    8.7 

63.8     0.32  i  0.53  '  8.03 
80.1     0.40  1  0.50  ■  5.74 

85 

0.85 

0.95 
0.00 
1.20 
1.30 
1.30 

67.9 
70.6 
64.8 
80.3 
77.1 
74.5 

12.0 
12.5 
13.3 
40,0 
30.8 
32.4 

45.9 
58.1 
51.5 
40.3 
46.3 
42.1 

0.23 
0.29 
0.26 
0.20 
0.23 
0.21 
0.22 
0.23 
0.26 
0.29 
0.28 
0.3! 

0.66 
0.04 

1.00 
1.07 

1.09 
1.08 
0.97 
0.94 
0.01 
0.72 
0.69 

5.18 
5.28 
4.81 
2.50 
3.48 
3.37 
3.37 
3.02 
3.16 
3.07 
3.09 
3,40 

Mixed  (wheat)Yeed 

Cottonseed  meal 

Linseed  meal  CO. P.) 

LinaeedmeaUN.  P.) 

108 
206 
150 
153 

Chicago  gt  11  ten  m«al 

Cream  gluten  meal 

King  gluten  meal 

BuifiR.  gluten  teed 

Diamond  gluten  /eed 

1.20 
1.20 
1.20 
1.00 
1.00 

78.9 
81.1 

86.7 
80.1 

32.1 
29.7 
29.7 
23.3 
20.3 

46.8 

51.4 
57.0 
56.8 
...0 

171 

164 
168 
167 
153 

The  table  on  page  36  pointsout  the  cheapneBa,at  the  asenmed  prices,  of 
a  pound  of  digestible  nutrients  in  com  meat,  cob  meal  and  bominj'  chop 
and  the  considerable  cost  of  the  same  in  oats  and  oatmeal  mill  products. 
Similarly,  among  the  richer  feeds,  it  discriminates  against  the  linseed  pro- 
ducts. The  feeder  who  wishes  digestible  Arj  matter,  and  who  does  not 
want  relatively  more  protein  than  carbohydrates,  may  use  this  table  to  ad- 
vantage. He,  however,  who  needs  protein  more  particularly,  may  be  mis- 
led if  he  pins  too  much  faith  on  this  table;  but  he  may  lind  the  one  on  this 
page  more  helpful.  This  shows  tbe  costly  character  of  the  starchy  feeds  as 
sources  of  protein  supply  and  the  relative  cheapness  of  cottonseed  meal  and 
the  glutens. 

It  hardly  need  be  pointed  out  that  the  buyer  of  feed  can  improve  upon 
either  of  these  tables  for  himself  by  substituting  local  values  tor  such  feeds 
as  he  has  under  consideration.  Thus^  for  examj'le,  if  old  process  linseed 
meal  were  sold  at  $23,  the  first  figure  would  become  1.15,  the  sixth  O.ffi, 
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(1.15-0.23),  th«  seveDtb  2.99  (O.92-!'30.8 x  100),  and  th«  eighth,  173 (5.18H- 
2.99x100). 

Eoonomiee  must  needs  be  practioed  in  theu  daya  of  close  prices,  but 
cbeapnesB,  even  the  cheapest  protein,  is  not  the  only  thing  to  be  consider- 
ed. The  greatest  efficiency  at  the  least  cost  should  be  the  aim ;  and  effi- 
ciency is  measured  by  the  milk  pail,  by  palatability,  by  the  effect  on  the 
product— as  forinstance  in  hardening  or  softening  the  butter,— by  the  effect 
on  the  health  of  the  animal,  and  on  the  manure  pile.  The  successful  feeder 
must  study  and  practice  economy,  have  wide  experience  in  cattle  feeding, 
possess  thorough  knowledge  of  the  effects  of  sundry  feeds  on  animal  and 
product,  and  finally,  exercise  his  judgment  as  to  adaptability  of  feeds  to 
profit;  and  if  the  latter  is  intelligently  applied  "  the  greatest  of  these  "  is 
judgment. 

V.    APPENDIX     - 

Glossary  of  terms  used  in  this  bulletin 

Table  I.    Feeding  standards. 

Table  II.  Average  composition — as  food  and  as  fertilizer — of  American 
feeding  stuffs  most  commonly  used  in  New  England  cattle  feeding. 

Table  III.  American  digestion  coefficients  and  digestible  ingredients 
in  American  feeding  etufis. 

Table  IV.  Pounds  of  total  dry  matter,  of  total  organic  matter  and  of 
digestible  ingredients  (protein  and  carbohydrates — including  ^therextract 
x2.25)— in  varying  we^fhts  of  fodders  and  feeds,  being  essentially  a  con- 
venience table. 

QLOSBABY   or  TSSM6  VBBD   IN  THIS   BDLLETIN 

Albuminoidt-  One  of  the  nutrients  in  the  protein  group;  contains 
nitrogen  ;  is  a  "  flesh  former ;"  the  gluten  of  grains,  white  of  ^g,  dry  lean 
meat  and  curd  of  milk  are  albuminoids.    (See  pages  &-6). 

Alkr^oidg.  Alkali-like  ingredients  of  certain  plante  ;  poisonous  or  nar- 
cotic ;  not  found  to  any  exl«nt  in  normal  fodders  and  feeds. 

Amide.  One  of  the  nitrogenous  constituents  of  plants  ;  lees  valuable 
than  albuminoids;  essentially  albuminoids  in  process  of  transportation  and 
transition.     (Seepage  6)- 

Analym.  The  process  whereby  the  composition  or  ingredients  of  a 
material  are  determined. 

Animal  ntUTition.    See  nutrition. 

Aeh,  entde.  The  mineral  matter  ;  the  material  left  after  complete  burn- 
ing ;  composed  mainly  of  potash,  soda,  lime,  magnesia,  iron,  eulphuricand 
phosphoric  acids.    (See  page  6). 

Byproduct.  A  secondary  product  of  an  industry  ;  tor  instance,  cotton- 
seed meal  is  a  byproduct  of  the  cotton  oil  industry,  and  skim  milk  and 
buttermilk  are  byproducts  of  butter  making. 
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Calone.     (See  page  8). 

CarbokydraUi-  Bodies  (»>iitaiiiii^  definite  proportions  of  carbon,  hjdro- 
gen  and  oaygen,  the  latter  two  in  the  proportions  in  which  they  exist  in 
water;  benoe  their  namecarbo  (carbon)  .hydrate  (water).  Id  fodders  and 
feeds,  cellulofle  (crude  fiber  or  woody  fiber)  starch,  sugars,  gums,  etc.,  are 
carbohydratea- 

Carbim.  A  chemical  element ;  with  the  elemente  of  water  makes  up 
the  larger  part  of  the  dry  matter  of  plants  and  animals ;  derived  from 
the  air ;  diamonds,  lampblack  and  graphite  are  pure  carbon,  coal,  an  im- 
pure carbon. 

Carbonir.  aad  gat.    A  gaa  arising  frou)  the  combustion  of  coal  or  wood. 

CeUvloM.    (See  crude  fiber). 

ChloTopkyU.    The  green  coloring  matter  of  plants. 

ConeenlraU  (as  appliei^to  stock  feeding).    Grain  feed  or  byproduct. 

Convenience  table.  Table  IV  in  this  bulletin  whicb  does  away  with  a 
large  part  of  the  figuring  i>eeded  in  calculating  rations. 

Crude  fiber.    (See  pages  6-7). 

Crude  TwOient.     (See  nutrient). 

Digettible.    Capable  of  being  digested. 

Digeaion  coefficienU-     (See  pages  12-13). 

DrymaOer.     (See  p^e  7). 

Energy.  Force  either  in  action  or  latent ;  a  product  of  muscle  and 
nerve  force,  J>at  a  i«Bult  of  the  assimilation  of  food. 

EntUe  (verb)  to  place  a  green  crop  for  preservation  in  a  silo. 

mher  extract.    (See  page  6). 

Extract  matter.     (See  nitrogen-free  extract). 

Extractive  matter.  A  stimulative  nitrogenous  material  in  flesh ;  the 
main  constituent  of  beef  tea,  meat  extracts,  etc.     (See  page  6). 

Rti.  A  combination  of  fatty  acids  with  glycerine ;  the  mun  part  of 
tbe  ether  extract  of  seeds  and  grains  ;  a  common  constituent  of  the  animal 
body  ;  crude  fat  is  a  synonym  for  ether  extract,  which  see. 

Feeding  etandard.  A  numerical  expression  of  the  proportion  of  sundry 
digestible  nutrients  best  adapted  to  some  specific  end,  the  eame  being  dedu- 
ced from  experiment,  or  practice,  or  both.    (See  pages  14-17). 

Ferment.  Any  substence,  organized  (alive)  or  unorganized,  capable  of 
producing  fermentation,  of  bringing  about  chemical  changes  to  an  extent 
quite  disproportionate  to  its  mass ;  yeast,  certain  bacteria  and  pepsin  are 
fermente. 

Fodder.    A  natural  combination  of  nutrients. 

Oelatinoidi.    Animal  proteins  oE  a  gelatinous  nature.     (See  page  6). 

Oerman  ttandard.     See  Wolff  standard. 

Gumi.    Materials  of  a  carbohydrate  nature  and  of  a  (enaceouB  character. 

Hydrogen.  A  chemical  element,  a  gas,  the  lightest  known  substance  ; 
combined  with  oxygen  it  forms  water,  with  oxygen  and  carbon  it  forms 
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carbohydrates  and  fat,  with  these  and  nitrogeD,  enlphur  and  phosphorus 
it  forme  the  many  complex  organic  nitrogeuons  bodies. 

Lfgumet.  Plants  bearioK  eeede  in  pods,  and  capable  of  filing  nitrogen 
from  the  air ;  cloverB,  peas,  beans,  vetches,  etc. 

NitraUi,  Combinations  of  nitric  acid  with  elements  like  lime,  soda, 
potash,  etc. 

Nitrogen.  An  element,  an  inert  gas  ;  the  central  element,  so  to  speak, 
of  protein  ;  the  most  costly  element  in  common  use  in  agriculture. 

Nitrogen-frte  extract.    (Seepage?) 

NUrogenotu  mtMir.     SnbBtances  containing  nitrogen.     (8eepage6.) 

Nutrient.  " Orode  nutrient"  is  a  synonym  for  total  ingredient;  for 
instance,  the  total  etherextnkct  in  a  fodder  is  a  crude  nntrient.  "Digesti- 
ble nutrient"  is  a  synonym  for  nntrient  and  indicates  solely  that  portion  of 
the  crude  nutrient  vhich  is  digestible.    (See  page  7). 

Nutrition,  animal.  The  process  o(  promoting  growth,  or  repairing  or  re- 
placing wBal«  in  the  animal  tieenes. 

Nutritive  ratio.     (See  pages  7-8). 

Organic  mait^.     (Seepage  7). 

Oxygen.  The  moat  common  element  in  nature,  an  active  gas,  a  compo- 
nent of  water. 

Palataiyil^y.  The  quality  which  makes  a  material  agreeable  to  the  taste. 
It  has  no  necessary  relation  to  digestibility;  a  food  maybe  palatable  yet 
indigestible,  or  d^estible  but  distasteful. 

Phofphaie  of  lime.  A  combination  of  phosphoric  acid  and  lime  ;  a  pro- 
minent constituent  of  bones,  ash,  etc. 

Phorphorir.  acid.  A  compound  of  phosphorus,  oxygen  and  hydrogen, 
important  both  as  plant  and  animal  food;  in  the  latter  case  it  is  usually 
combined  with  lime  as  phosphate  of  lime. 

Physiological  ttandard.  One  based  on  knowlc<^  of  the  functions  of  the 
class  of  animals  to  be  fed. 

Pola^.  A  compound  of  the  elements  of  potassium  and  oxygen,  import- 
ant as  plant  food. 

Protein,  crude.  The  nitri^en-containing  substances  of  fodders  and 
feeds.    (Seep^e  5.) 

Ration.    An  artificial  mixture  of  fodders,  or  of  fodders  and  feeds. 

Rortghage.  Coarse  fodders  (hay,  com,  fodder,  silage,  roots,  etc.,)  as 
distinguished  from  grains,  etc. 

Starch.  One  of  the  most  common  carbohydrates  in  fodders  and  feeds, 
insoluble  in  water  but  digestible,  being  transformed  into  sugar  during 
digestion. 

Sugan.  Sweet compoonds of  vegetable  and  animal  origin;  carbohy- 
drates mnch  like  starch  chemically,  but  soluble  in  water. 

Total  dry  jnalter.     (See  dry  matter). 

Wolff  and  Wolff-Lehmann  Uandards.     (See  pages  14-17). 
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TABLE  I.    FEEDING  STANDARDS 
(Showing  amoDnlB  of  nutrienta  foraday'e  (eeding) 


Wolff 

Wolff- 

Lehmann 


Cow 

Oxtn 

At  rest  in  Btall 

At  light  work 

At  medinm  work 

At  heavy  work 

Fattening  ealUt 

First  period 

Second  period 

Third  period 

Mifck  eowt 

When  yielding  dMly- 

11.0  pounds  of  milk 

16.6  pounds  of  milk 

22.0  pounds  of  milk. 

27.5  pounds  of  milk. 

Shfep 

Coarse  wool 

Fine  wool 

Breeding  emti 

With  lambs 

FaOening  iheep 

Firet  Period 

Second  period 

Ijght  work 

Mediam  wort 

Heavy  work 

Brood  »ow» 
Failening  twine 

First  period 

Second  period 

Third  period 


1 
s 
s 

3 

It 

1 

EMtlbIc 

11^ 

lbs. 

lbs. 

lbs. 

Ibfl. 

lbs. 

1,000 

tl2.4 

2.6 

12.5 

0.4 

18. 
22. 
25. 

0.7 
1.4 
2.0 

?« 

8. 
10. 
11.5 
13 

0.1 
0.3 
0.5 
0.8 

" 

30. 
30. 
26. 

2.5 
3.0 
2.7 

15. 
14.5 

15. 

0.5 
0.7 
0.7 

l 

25. 

27. 
29. 
32. 

1.6 
2.0 
2.6 
3.3 

10. 
11. 
13. 
13. 

0.3 
0.4 
0.6 
0.8 

20. 
23. 

1.2 
1.5 

10.6 
12. 

0.2 
0.3 

25. 

2.9 

15. 

0.5 

" 

30. 
28. 

3.0 
3.5 

15. 
14.5 

0.5 
0.6 

20. 
24. 

26. 

22. 

1,6 
2.0 

2.5 

2.5 

9.5 
11. 

13.3 

15.5 

0.4 
0.6 
0.8 

0.4 

", 

36. 
32. 
25. 

4.5 
4.0 
2.7 

26. 
24. 

18. 

0.7 
0.6 
0.4 

.tTotal  oTguik  nMttcT. 
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Pbinciflb  and  Fsactioe  of  Stock  FutDtMa 
TABLE  L-FEEDING  STANDARDS— CbnHnurf 
(Showing  amountB  of  nntrienlfl  for  A  day's  feeding) 


Qnywing  eailU 

Dairy  bicedi. 
Age  U  Av.  live  wl. 

raoatb*.       per  hetd,  lbs, 

2-  3 ISO 

3-  6 300 

6-12 500 

12-18 700 

18-24 900 

Orowing  cattle 

Beef  breed). 

2-  3 160 

3-  6 330 

6-12 560 

12-18 760 

lS-24 950. 

Orwcing  theep 

Wool  breed*. 

4-6 60 

ft-  8 75 

8-11 80 

11-15 90 

15-20 100 

Orowing  theep 

HutlDD  breedi. 

4-  6 60 

6-  8 80 

Vll 100 

11-15 120 

15-20 150 

Oromng  ttvine 

Breeding:  Mock. 

2-  3 50 

3-  5 100 

5-  6 120 

ft-  8 200 

8-12 260 
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TABLE  I.— FEEDING  STANDARDS-Gmfinurf 


(Showit^  aiDOunte  o(  nutriente  for  a  day's  feeding) 


Gromng  fattening  neim 


2-  3... 

3-  5... 
5-  6... 
S-  8... 
9-12... 


Cow  giving  10-20  lbs,  milk.. 


3540 
10-20 

20-25 


"     30-35 
"     35-40 
Cow  (128 herds)... 


Conn.  "   (32  herdfl) 

Michigan     "   (1  herd) 

"    (Iherd) 

(1  herd)  dryei 


Ibe. 

Ibe. 

28.0 

i.n 

?.?.A 

0.8 

ai.3 

0.fi 

20,5 

0.4 

18.3 

0.3 

11.0 

11.0 

0.5 

no 

0.5 

12.0 

tl.H 

12.0 

0.6 

13,0 

0  5 

1.H.0 

o.« 

13  0 

OH 

14.0 

14.0 

07 

13.27 

0.74 

11.57 

0  73 

12. 6C 

o.w 

12.2;' 

0.ffi 

e.20 

0  49 
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Fbihoplrs  and  Fractio  of  Stock  Feeding 


TABLE  II.— AVERAGE  COMPOSITION  OF  FEEDING  STUFFS  MOST  COM- 
MONLY USED  IN  NEW  ENGLAND  CATTLE  FEEDING 


ll 


Pood  eoutltac 


■illlliiu 
trcdj^b 


BonghacM 

Ortenfoddtrt 

Pasture  grass 

Timothy 

Red  Top 

KeotuckybluegrasaCJanegraee) 

Fodder  com 

Sweet  fodder  corn 

Barley  fodder. 

Oat  fodder 

Rye  fodder 

Hungarian 

Oats  and  peau 

Barley  and  peas 

Red  clover 

Alaike  clover 

Clover  rowen 

Hayt  and  dry  foiden 

Mixed  hay 

Timothy 

Red  top 

Kentucky  blaeEnie8(  Jane  grasa) 

Rowen,  mixed 

Rowen,  fine 

Com  fodder 

Com  stover 

Oat  hay 

Oat  and  pea  hay 

Hungarian 

Red  clover  hav 

Alsike  clover  hay 

Clover  rowen  hay. 

Barley  straw 

Oat  straw 

Wheat  Btr«w ... 

Bye  straw 


1.0  2.0 

61.6  2. 
"3  2.3 

65.1  2.8 
70.1 1 2.4 
79.3!  1.2 
■9.1  1. 
75.2|-2.0 
(i2.2l2.5 
6  1.8 
71.1  1." 
7a  7  1.7 
79.41,8 
70.8,2.1 
74.8  2.0 
75.0  2.1 


15.3  5.; 
13.2  4.' 
8.9|5.: 


13.1 1 6.J 
42.2:2. 
40.1  3.' 

8.9' a: 

1.5!6.( 
16.&5.( 

15.3:6.: 


14.2  5. 

9.2  5.: 
9.64.! 
7.13.: 


:3i  iifi 


0.73 
0.55 

0-54 


0.89 
1.40 
0.500.80 
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TABLE  II.— AVERAGE  COMPOSITION  OF  FEEDING  STUFFS  MOST  COM- 
MONLY USED  IN  NEW  ENGLAND  CATTLE  FEEDING 


byGoogIc 


FstNciPLBs  AND  Practicb  of  Stock  Fbedino 


TABLE  n.    AVERAGE  COMPOSITION  OF  FEEDING  STUFFS  MOST  COM- 
MONLY USED  IN  NEW  ENGLAND  CATTLE  FEEDING 


Food  conalltuenU 


Ooncontratet— Continued 

Oraini  and  bifprodueU 

Wheat  screeniiwe 

Mixed  (wheat)  feed 

Reddog  flour 

Bye 

Bye  bran 

Buckwheat  

Buckwheat  hulla 

Buckwheat  bran 

Buckwheat  middlings 

Cottonseed  meal 

Cottonseed  feed. 

Cottonseed  hulls 

Linseed  meal  (old  procees) 

Linseed  meal  (new  process) 

Flax  meal 

Gluten  meal  (Chicago) 

Gluten  meal  (Cream) 

Gluten  meal  (King) 

Gluten  feed  (Buffalo) 

Gluten  feed(Di'm'nd  or  E'ckfd) 

Hominv  chop  -. 

Starch  feed,  wet 

Dried  brewers'  grains 

Atlas  gluten  meal 

Malt  sprouts 

Pea  meal 


3.55... 
.7O0.( 
2.35  2.: 


2111.4 
5-98112. 
4-82ilO. 
I-ItI  7. 
6-43.  9.6|: 
5-321  8.9( 
8-20|  8.4': 
12  65.4' I 


054 
1.40 
0.21 
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Jteferencen  (for/odder  amUyug).     ToMe  //, 

1.  Jenkins  and  Winlon,  U.S.  Dept.  A«r.,  Of.  Exp.  BUl,  Bui.  11(1892). 

2.  Woll,  Handbook  for  Farmere  and  Dairymen,  pp.  3^  (1900). 

3.  Lindsey  and  Crocker,  Mass.  Hatch.  Sta.  Rpt.,  8,  pp.  246-259  (1896). 

4.  Allen,  U.  a  Dept.  Agr.,  Farmer's  Bui.  22,  pp.  24-32  (1896). 

5.  Atwater  and  Benedict,  Conn.  (Storra)  Sta.  Rpt.  II,  pp.  229-242 
(1898). 

6.  Koenig.  Zoaain.  a.  Verdan.  d.  FuttennitUi  II,  p.  1258. 

7.  Tenn.  Sta.  Buls.,  (a)  IV,  1  (1891),  (b)  IX,  3  (1896). 

8.  Sundry  Vt.  Sta.  publications  more  particularly,  Bui.  78,  Rpta.  6,  6, 
9,  10  and  11,  and  unpublished  analysea. 

9.  Conn.  (State)  Sta.  Rpt.  23,  pp.  178-195  (1899). 

9.8  The  analyses  thuH  marked,  with  the  exception  of  that  of  flax  meal, 
are  calculated  from  analyses  made  within  the  past  two  and  one-half  years 
by  New  England  stations.  In  many  cases  these  analyses  were  simply  for 
protein  and  fat-  These  figures  have  been  used  in  conjunction  with  those  of 
complete  analyses  as  given  in  9  and  sundry  slight  changes  have  been  made 
in  the  ash,  fiber  and  nitrogen-free  extract  figures  to  correspond  with  the 
corrected  average  protein  and  ether  extract  data.  Thus  for  example  the 
cottonseed  meal  analysis  as  printed  is  derived  from  10  complete  analyses 
and  249  incomplete  ones  as  is  shown  in  the  left  band  column.  As  a  result 
of  the  use  of  the  latter  the  average  figures  for  protein,  nitrogen-free  extract 
and  ether  extract  of  the  10  chai^  respectively  aa  follows  :  46.4  becomes 
45.4,  22.5  becomes  22.7,  and  10.4  becomes  11.2. 
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TABLE  III.    AMERICAN  DIGESTION  COEFFICIENTS ;    DIGESTIBLE  IN- 
GREDIENTS OF  AMERICAN  FEEDING  STUFFS 


I  Anamt  llmothjr,  4  AHume  rowen  mixed. 

I  Aamiue  red  clover.  j  Auumt  itvcn  o*U  ind  pc**. 

3  AMmic  red  top,  *  SnropCBii  coeffideDta,  no  Amcrlckn  experlmeDta  pabllihcd. 
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TABLE  III.    AMERICAN  DIGESTION  COEFFICIENTS :    DIGESTIBLE  IS- 
GEEDIENTS  OF  AMERICAN  FEEDING  STUFFS— Ckm(inu<d 


PODDBRt  AMD  PBBD9 


a     a 

^  I 


Koucliacw 

Silagn  and  roott 

Com  aitage  (mature  corn) 

Com  silage  (immattire  comj  .. 
Com  aila^e  (ears  plucked  off)  .. 


Sugar  beeta 

Carrota 

Maiuel-wurtzels 

Ratabagaa 

Tumipa 

MUcellantOut 

Apples 

Apple  pomace 

PumpkiDB 

Skimmilk*  t  (aeparator)... 

Buttemiilk*  t 

WheyV 

ConcsntratM 
Qrain*  and  byprodwi* 

Com  meal 

Com  &Dd  cob  meal 

Gate" 

Provender  (J  com,  I  oats). 
ProveDder(  aa  sold  id  New  Eng. ) 

Oathulla 

Quaker  dairy  feed 

H.  0.  dairy  teed 

Victor  com  and  oat  feed 

H.  0.  horse  feed 

Barley  screenings. 

Wheat 

I  Awume  clover  raw«n  hay.  6  Ammc  oat* 

>  AtMine  suKir  beeU.  7  AMOtne  barlev. 

3  Amine  turolps.  *  SuropeaBCoMBdciitt.no  AmeiieaDexpcrlmcBtJ  pobllihcd. 

4  No  baila  Tor  uauinplloa.  i  Dlgntlon  EoelEdcoti  oT whole  milk. 


7(>7 

75 1> 

i7.1 

«.; 

W? 

lft.P 

H»,f 

17.  )■ 

70  7 

W.f 

H.H 

ill'.' 

)«.ii 

.IN 

i9.:i 

TO.I 

(Vtt 

«.i 

«.f. 

7fl( 

74.  f 

7&,& 

TiA 
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Frinoplib  and  pRACncB  of  Stock  Fxedinq  49 

TABLE  III.    AMERICAN  DIGESTION  COEFFICIENTS  i    DIGESTIBLE  IN- 
GREDIENTS OF  AMERICAN  FEEDING  STUFFS— OrKinwd 
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BtTLLETIN     I 


TABLE  IV.-POUNDS  OF  TOTAL  DRY  MATTER,  TOTAL  ORGANIC 
MATTER  AND  DIGESTIBLE  INGREDIENTS  (protein  and  carbohy- 
dratea  [including  ether  extract  x  3.25])  in  varying  weightB  of  foddera 
and  feeds,  beii%  eeaentially  a  Convenience  Table. 


Kentnckjr  blue  grat*.  1 1 


iSliS     J    ft 

!g|g1   I  pi 

Pasture  grua.  t^£ 


ns 

().» 

0.12 

1  H 

0.23 

iixi 

:i.« 

(14« 

4;> 

0.58 

f..4 

ll.OH 

«3 

0«1 

7.2 

0.92 

O.ft 

o.a 

(>a5 

1.H 

l.K 

ok: 

a.5 

32 

0  2f 

h? 

4K 

7.0 

li.4 

0.4( 

S.7 

B.ft 

O.-H 

10.ft 

DO 

(i.ta 

12.2 

11.2 

o.7r 

14.0 

12.8 

O.W) 

0.5 

O.0fi 

1.0 

o.m 

2  0 

0.12 

2.H 

O.IM 

■A.it 

0.24 

4.9 

O.W 

5.H 

».JW 

B.H 

(1.42 

7.8 

0.48 

Tlmotby  graw.  1:14.3 

l).9"i"0XMj  0.5 
1.8  I  0.08  1.1 
3.6     0.15  2.1 


9.1     0.! 
10.9     0.45 
13.4    12.7     0.53 
15.4    14.5  I  0.60 


Green  barley  fodder.  1:5.71 


07 

U.08! 

1,4 

0.1« 

2R 

OS? 

4.1 

().4K 

5.5 

0,tt4 

6ft 

oftn 

H.3 

0.96 

ft.rt 

1.12 

11.0 

O.OOi  0.3 
0.12  0.7 
0.24  1.4 
0.3s   2.1 

0.48,  2.7 
0.H0  3.4 
0.72,  4.1 


III 


lU 


Redtoptiau,  1:14.6 
0.03  0.5 
0.07  1.0 
0.13  1-9 
0.20,  2.9 
0.26  3.8 
0.33  4.8 
0.39  5.7 
0.46  6.7 
O.52I  7.6 


0.5  I  0.031  0.3 
1.0  0.06  0.6 
2.0     0.11    1.3 


5.9  0.33|  3.9 
ii.8  0.39  4.5 
7.8     0.44    5.2 


09 

0.06 

1.K 

0.12 

3,5 

0  24 

A3 

7.1 

0.4H 

fi,9 

OWl 

10  6 

0.72 

12.3 

0.K4 

14.1 

0.96 

n« 

ftfi 

0.05 

\.:', 

1,1 

0.11 

?a 

2  2 

0  21 

3.5 

3.2 

0.32 

4.7 

4.3 

0.47 

59 

,'>4 

0.52| 

7.0 

6.5 

t).m\ 

ft,  2 

7,fi 

0,74l 

9.4 

8.6 

0.84] 

0.7  I  0.7 

1.4  I  1.4 

2.9  I  2.7 

4.3  (  4.0 

5.8  5.4 

7.2  I  6.8 

8.7  I  8.2 

10.1  9.5 

11.6  I1O.O 


0.051  0.4 
0.10  0.8 
0.20!  1.7 
0.30  2.6 
0.40  3.5 
0.50,  4.3 
0.601  5.2 
0.70  6.1 


0.811  ; 
0.95  ■! 

i.oet  i 
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0  Pbactick  of  Stock  Fkbdinq 


TABLE  IV.— POUNDS  OF   TOTAL   DRY   MATTER,    TOTAL  ORGANIC 
MATTER  AND.DIGESTIBLE  INGREDIENTS- Qiniinued 


11   I 


J^ 


0.5  0.07,  0.2 

0.9  0.14|  0.4 

1.9  ,  0.28  0.9 

2.6  0.42  1.4 
3.8  0.50  1.8 

4.7  I  0.70  2.3 
6.6  I  0.84  2.7 
6.U  I  0.98  3.2 
7.5  I  1.12|  3,6 


dor 


OR 

nti 

1.3 

1.2 

%f, 

•/.;.>, 

HH 

3Ji 

B.0 

4.« 

«,S 

S.R 

Ih 

«9 

K.H 

H,l 

1.00 

9.2 

0.02[  0.3 
0.03^  0.5 
0.06  1.0 
0.091  1.5 

0,12!  2.0 
0.161  2.5 
0.181  3.0 
0.21  3.5 
0.24]  4.0 


i«.j 


O.Ol]  0.2 

0.07  0.6 

O.U  0.0 

0.21  1.4 

0.28'  1.8 

0.35  2.3 

0.42!  2.7 

0,49  3.2 

0.66  3.6 


hi 


0.7  I  0.7  I  0.071  0.4 
1.5  1.4  0.151  0.8 
2.9     2.7  I  0.291  1.6 


0.44  2.5 

0.58,  3.3 

0.73i  4.1 

0.87i  4.9 


0,071  0,3 

0.7 

0.6 

0,14    0.6 

1.2 

0.29|  1.2 

2,6 

H,5 

0.441  1.6 

3.9 

3.6 

4.9 

0.73   3.0 

66 

6.2 

0.87    3.6 

7.9 

7.4 

1.161  4.8 

10.5 

9.9 

0.4 


0.06  0.8 
0.121  1.8 
0.18.  2.7 
0.24,  3.6 
0.30  4.6 
0.361  5.3 
0.42  6.2 
0.48|  7.1 


II  V 

0,6  1 

1  4 

1.3 

2,8 

2.5 

42 

3  8 

5.6 

6.1 

7.0 

6.4 

K.4 

7.6 

9.8 

8.9 

1.2 

10.2 

0.071  0,3 

0.14.  0.6 

0.27,  1.3 

0.41|  1.9 

0.54'  2.6 

0.68,  3.2 

0.811  3.9 


0.(M|  0.3 

0.08  0.5 

0.16  I.l 

0.24  1.7 

0.32|  2.2 

0.40!  2.7 

0.48  a.3 

4.4     0.56  3.8 

5.0     0.64|  4,4 


% 


0.6  I  0.071  0.8 

1.2  0.13  0.7 

2.3  0.26  1.4 
3.5  0.39  2.1 
4.7  0.52,'  2.8 
5.9  0.65  3.6 

7.0  0.78  4.2 

8.1  0.91'  4.9 
9.3  1  1.04'  5.6 


iiilaxc  (imnuitDre), 


2.1      2.0  1  0.09    1.3 

3.1  [  2.9  I  0.14   1.9 

4.2  ;  3,9      0.18    2.6 


0.02,  0.4 
0.05!  0.8 
0.09:  1.8 
0.14i  2.3 


oa-s 

0  5 

0.11, 

1.0 

0.16 

1.4 

ow 

1  9 

0.25 

2.4 

0.™ 

2.9 

3.4 

0.40 

3.8 
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tabu:  IV.— pounds  of  total  dry  matter,  total  organic 

MATTER  AND  DIGESTIBLE  INGREDIENTS— OiMiinued 


2i 

5  

7* 

10  

12i 


Mangel  ffurUcIi,  1:4.9 


0.2  ,  0.2  I  0.031  ( 

0.4  :  0.4  0.06   ( 

"  "      0.8  I  0.11    ( 

1.2  1  0.171  ( 

i.fl  !  0.22I  1 

2.0  i  0.281  ] 

2.4  I  0.33   1 


n?. 

0  071 

0  4 

Olftl 

<!.» 

i\.2i>\ 

1  3 

0  44 

1.7 

0.68 

a.a 

0.73 

?.n 

0,fi7 

1.02 

3.5 

l.ltt 

71 

10 

12i 


?1 

?0 

Oil 

4  0 

t)W 

H.4 

S.» 

o,:^:^ 

fiS 

79 

044 

I0.« 

W\t 

().5ft 

12.7 

11, tt 

0,«fi 

14  K 

13  D 

0  vv 

IH.D 

\h.H 

21.2 

19.8 

1.10 

iKeatucky  blue  grui  haf. 


...  1.9  1  1.7 
...I  3.7  3.4 
...  5.6  6.0 
...  7.4  6.7 
...  9.2  I  8.4 
...iU.l  llO.l 

]7i ilS.O  ,11.7 

20  Iu.8  !l3.4 

25  I18.5  ,16.8 


0.03,  0.2 

0.05  0,4 

0.10  0.9 

O.isl  1.3 
0.20 


2.2 


n? 

02 

0.10,  0.2 

Oh 

0.^ 

0.19  0.3 

1.0 

o.» 

0.38  0.6 

1,5 

1,4 

0.57   1.0 

1  K 

0.76   1.3 

?,=i 

2.3 

0.95  1.8 

.10 

?.H 

l.ul  1.9 

3  3 

1.33;  3.2 

4.0 

3.7 

1.52  2.6 

TImolhy  lu]',  i:i6.j 


2.1  I  0.071  1.2 

4.1  0.14  2.3 

6.2  0.21 1  3.5 
8.2  !  0.28'  4.6 

10.3  I  0.35  5.8 

12.4  !  0.42,  6.9 

14.4  I  0.49.  8.1 

16.5  I  0.56'  9.2 


J.6  I  0.71 


11.6 


en  tuy  (miied).  1^5.6 

r9i"o.2on:.r 

1  3.8  0.40  2.3 

;  5.7  0.60  3.4 

;  7.7  0.80,  4.5 

9.5  '  1.00  6.6 

.  11.4  1.20  6.7 

i  13.4  I  1.40  7.8 

■  15.3  1.60  8.fl 

>  19.2  '  2.0011.2 


ilL 


0.2  I  0.03  0.2 

0.4  0.05,  0.4 

0.9  I  0.10  0.S 

1.3  I  0.15'  1.2 

1.7  ;  0.20  1.5 

2.2  0.25;  1.9 

2,6  0.30  2.3 

3.0  0.35  2.7 

3.6  I  0.40  S.1 


).2  0.1  1  0.02]  0.1 

).3  0.3     0.03'  0.3 

).6  0.6  i  0.06i  0.5 

).9  0.8  I  0.09   0.8 

1.2  1.2      0.12    1.0 

1.5  1.5  '  0.15   1.3 

1.9  1.8  I  0.181  1.6 

J.2  2.0     0.21   1.8 

3.5  2.3  I  0.24|  2.1 

Red  lop  hay,  1:10.5 


I  12.9  i  0.72   : 

1  15.0     0.84   { 

!  17.2     0.96   i 

i  21.6  I  1.201! 


0.24i  l.X 
0.49  2.3 
0.73  3.4 


^dbyGoogle 


Pbikoples  Atm  Pbactici  of  Stock  Fiidino 


TABLE   IV.— POUNDS   OF  TOTAL  DRY    MATTER,    TOTAL   ORGANIC 
MATTER  AND  DIGESTIBLE  INGREDIENTS— Omhnufti 


i 

11 

=1   1  'f  * 

ll 

Corn  fodder,  i  :I4.3       | 

Cora  rtoTer,  1:13,6 

Oat  bay.  1*9 

2*  

lA 

2.9 
4.3 
6.8 

7.2 
8.7 
10.1 
11.6 

1.4  0.06;  0.9 

2.8  0.13i  1.8 
4.1    O.isl  2.7 

5.5  0.251  3.8 

6.9  0.32!  4.5 
8.3    0.38    5.4 
9.61  0.44i  6.2 

11.0    0.501  7.1 

1.5      1.4 

3.0     2.8 
4.5     4.2 

6.0     5.7 
7.5      8,1 
9.0     8,5 
10.5     9.9 
12.0   11.3 
15.0!  14,1 

0.U4 
0.07 
0.11 
0.14 

O.IS 
0.21 
0.25 
0.28 
0.35 

0.8 
1.7 

2.5 
3.3 

4.1 
5.0 

5.8, 
6.6 
8.3 

0,    1.0 

5  ;::::::;:; 

i! 

1 
.1 

2,0 

10  ::7:: 

4.0 

5.1 

15 ::::::::;: 

6.1 

7,1 

20 :;:;::::::: 

25 

14.5   13.81  0.63,  8.9 

10.2 

H>r* 

0.t.»dpe.h.y.,:4.I 

„.„.„....„...   1 

Red  clow  hay.  i;S.9 

2i 

4.4 

6.6 
8.9 
11.1 

13.3 
15.5 
17.7 

2.0 
4.1 
6.1 
8.2 
10.2 
12.3 
14.3 
16.4 

0.28   1,2 
0.56'  2.3 
0.841  3.5 
1,12    4.6 
1,40  5.8 
1.68   6.9 
1.96    8.1 
2.24    9.2 
2,80  11,6 

2.1  1    1.9 

4.2  3.9 

0.12 

S:i 

0.49 
0.62 
0.74 

OM 

1,23 

1.2 
2.4' 
3.6 
4.9: 
6.2  1 
7.4 
8.6 
9,8 
12.3 

2.1 
4.2 
6,4 
8.5 
10.6 
12.7 
14.8 
16.9 
21.2 

2.0 
3.9 
5,9 

7.9 
9.8 
11.8 
13.7 
15.7 
19.6 

0,18 
0.36 
0.53 
0,71 
0.89 
1.07 
1.24 
1.42 
1.78 

1.0 

,?• 

6.3 
6.4 
10.4 

12.5 

5.9 
7.8 
9.7 
11.7 

3.2 
4.2 

121 

5.2 

63 

14.6  13,6 

16.7  j  15.6 
1  20,9 1 19,5 

7,3 

2o:z'.::.:. 

8,3 

25 

22.1 120.5 

10.5 

H«v».  etc. 

Alsike  clover  hay,  1:5.5 

Clover  row 

n  hiiy.  i-,i.9 

Barley  .Iraw.  lAi.a 

2.3 
4.5 
6.8 
9.0 
J  1.3 
13.5 
15.8 
18.1 
22.6 

2.1 
4.1 
6.2 
8.2 
10.3 
12.3 
14.3 
16.4 
20.5 

0.21 
0.42 
0,63 
0.84 
].05 
1.26 
1.47 
1.68 
2,10 

1.2 
2.3 
8,5 
4.6 
5,8 
6.9 
8.1 
9.2 

n.6 

2,3 
4,6 
6.9 
9.2 
11,5 
13.8 
16,0 
18.3 
22.9 

15 
17 
19 

.i 
.4 

18 

6 :::: 

4.2    0,43 

6.4  0.64 

8.5  0.85 
10.«l  1,07 
12.7;  1.28 

14.8  1.49 

18.9  1.70 
21.21  2.13 

2.1 

3.2 
4.2 
6.2 
6.3 
7.3 
8.3 
10.5 

4.3 

16 :::::::;:. 

17* 

25  

10.7 

Straw. 

0.t.t™w..:3.. 

Wheal  ilraw,  1:91-0 

Rye  rtraw,  1*9.0 

2.3 
4.6 
6.8 
9.1 
11.4 
13.9 
16.0 
18.2 
22.7 

2.1     0.031   1.2 

4.3  0.06   2.3 

6.4  0.09!  3.5 

2.3 
4.5 

6,8 
9.0 
11.3 
13,5 
15.8 
]8.1 

2.1 

4.3 
6.4 
8.6 
10,7 
12.9 
15.0 
17.2 

0.011    0.91 
0.02.    1.9 
0.03     2.8 
0,04     3.7 
0,05'    4.6 
0.06    5.6 
0.07|    6.5 
0.08.    7.4 

2.3 

4.6 
7.0 
9.3 
11.6 
13.9 
16.3 
18.6 

2.2 

4.5 
6.7 
9.0 
11.2 
13,4 
15.7 
17,9 

6  :::::::::: 

0.03 
0,05 
0.06 
0.08 
0.09 
0.11 
0.12 

7J. 

10    

3.1 
4.1 
6.2 
6.2 

7.2 
8.3 

10.7    0.15 
12.9    0.18 
15.0    0.21 
17.2     0.24 

5,S 
6,9 
8.1 
9.2 

15 ::::::::: 

17* 

20 ;:::::::: 

25  

bjGoogIc 


TABLE  IV.— POUNDS   OF   TOTAL  DRY    MATTER,  TOTAL  ORGANIC 
MATTER  AND  DIGESTIBLE  INGREDIENTS— CbnHntirf 


'SSS" 

fs 

11 

ii 

fill 

II. 

If 

III 

li. 

Gnln* 

Corn  meal.  i:i 

-J 

Co™  m»l  cob  mul.  lUJ.sl 

0.t..i*.j 

0.2 
0.4 

O.ft 
1.7 
2.6 
3.4 
4.3 
6.4 
8.5 

0.2 

0.4 
0.9 
1.7 
2.6 
3.4 
4.3 
6.4 
8,5 

0.2iO.Oli   0.2; 
0.4  : 0.02     0.3 
0.8  10.05'    0.7 
1.71 0.10'    1.3 1 

2.5;  0.14      2.0; 

3.3  1 0.191   2.7 
4.2  0.24'   3.4! 
6.3,0.361   5.1 1 

8.4  0.481   6.7 

0.2 
0,4 
0.9 
1.8 

ae 
4.5 

6.7 
8.9 

1::::::::;:: 

0.4  1 0.031    0.41 
0.810.06     0.7 
1.7ln.l.'!l   1.4I 

1*:: 

0.9  0.09     0.6 

4 

3.3 
4.2 

6.3 
8.4 

0.25  1    2.9, 
0.321   3.6; 
0.48'   6.4| 
0.631   7.1! 

3.4  10.37     2.3 

■?::.:::::::; 

6.5   0.69     4.3 
8.6 1  0.92     5.7 

Grata.,  etc. 

Prov.ad«. 

W  M)  iiS.* 

Provender  (■■  lold  In 

New  Enilandl,  1:94 

Oat  hnllt,  1:18.1 

0.4 
0.9 
1.7 
2.6 

3.5 
4.4 

U.2 
0.4 
0.9 
1.7 
2,6 
3.4 
43 

0.02 
0.O4 
0.08 
0.16 
0.23 
0.31 
0  31' 

0.2  ■ 
0.3 
0.6 

1:1 
2.6 
3.2 

0,4     0,4   0.03 
0.9     0.9  0.07 
1.8      1.7   0.14 

2.7  2.6  0.20 
3.5:   3.4   0.27 
4.4  1    4.310,34 
6.6     6.5  0.51 

8.8  1  8.6  0,68 

0,2 
0.3! 
0.6 
1.3 
1.9 
2.5 
3.2 
4.8 
6.4 

0.2 
0,6 
0.9 
1.9 
2.8 
3.7 
4.6 
7,0 
9,3 

0,2 
0.4 
0.9 
1.7 
2,6 
3.4 
4.3 

0.01 
0.02 
0,03 
0.05 
0.08 
0.10 
013 

|........... 

0.3 

1  

0.5 
0.9 

1.4 

4 

1.9 
2.4 

6.5     6.4i0.5Nl  4.9 

6,5 .  0.20 
8,6    0.26 

3.5 

10  

8.7  1   8.6 

0.77  1  6.5 

4.7 

QuBkcT  d>lr 

H.  0.  dairy  tti. 

1:3.1 

"'"  ftX"  .0°?  "• 

0.2,   0.2 
0.5  1   0.4 
0.91    0.9 
1.81    1.7 
2.8'    2.6 
3.7     3.5 
4.6     4.4 
6.9     6.5 
9.2     8J 

om   0.1 

0.05     0.3 
0.11      0.5 
0.22     1.0 

o.ai|  1.5 
0.44 1  2.0 

0.551   2.5 
0.82 i  3.8 
1.091    5.0 

0.2 
0.5 
0.9 
1.8 
2.7 
3.6 

0,2  0.04 
0.4  0.07 
0.9   0.15 
1.7  0.29 
2.6 ;  0.44 
3.^   0.59 

0,2 

0.5 
1.0 
1.5 
2.0 
2.5 
3.7 
4.9 

0.5 
0.9 
1.8 
2.7 
3.6 
4.5 
6.8 
9.0 

0.2 
0,4 
0.9 
1.7 
2.6 
3.4 

0.02 
0.03 
0.06 
0.13 
0.19 
0.25 

0? 

r::":::. 

0,3 

1 

1,9 

4  

2.5 

6.81   6.5   1.10 
9.1,    8.7  1 1.47 

6.5  '  0.47 

8.6  1  0.63 

4.8 

JO*:::;:;::::: 

6.4 

Byprod-.ttc 

H.O,  hM«f«d.  I*„ 

.^Uy..^.           1 

Barley  tcreenlnKa 

.^7.7 

0.2 
0.5 
0.9 

l.H 
2.7 
3.6 
4.5 

6.8 
9.0 

0.2  0.02     0.1 
0.4  0.05     0.3 

0.9  1 0.OH     0.6 

0.2 
0.4 
0.9 
1,8 
2.7 
3.6 
4.5 
6.7 
8.9 

0.2  ,  0,02 
0.4    0.04 
0.9  0.09 
1.7   0.17 
2.6  1  0.26 
3.5  1  0.:w 
4,4 '0.44 

0.2 
0.3 
0.7 
1.4 
2.1 
2.8 

3.5 

0.2     0.2 1  0.02 
0.4      0.4  1 0.04 
0.9     0.8  1 0.09 

1.8     1.7  1 0.17 
2.6      2.5  1  0.26 
3.5'    3.4!  0,34 
4,4  1    4,2    0,43 

f;;:::;::::: 

2.6 
3.5 
4.4 

6.5 
8.7 

0.28'    1.8 
0.371    2.4 
0.461    2.9 

4  

2.7 

lo::::::::::: 

0.92 

5.1) 

8,7  0.87 

6.9 1 

8.8 

8.4 

0.86 

6.6 

ubjGoogle 


D  Practicx  of  Stock  FBEOtna 


TABLE  IV.— POUNDS  OF  TOTAL   DRY    MATTER,    TOTAL  ORGANIC 
MATTER  AND  DIGESTIBLE  INGREDIENTS— ConHnwd 


wbeM  (crcenlnc*!  i:S  i 
0.21    0.2,0.02 
0.4  I    0.4   0.05 

0.9,0.10 

1.7  0.20 

2.6  0.29 

3.4  0.39 
4.3  0.49 

6.5  0.74 
8.6 1 0.98 


0.2     0.2 

0  03 

0.2 1 

0.4      0.4 

O.Ott 

0?| 

(1.4 

0.9     0.8 

01? 

0  5 

OH, 

1.8     1.6 

OIH 

2.61    2.6 

().:« 

1,4 

?6l 

3.5,   3.3 

0  4fl 

1.8 

3,5  ' 

4.4; 

6.6'    6.2 

0  90 

34 

k.k' 

8.8'   8.2 

1.20 

4.6 

8.8 

2  I  0.03  I    0.1 

4  0.071  0.3, 
8  0.131  0.5 
7  0.27 

5  0.40 

3  0.53 
3 1 0.67 

3  1.00 

4  1 1.33 


I  0.21  0.2 
I  0,4  I  0.4 
I    0.9,   O.fl 


...I    0.! 

...    0.: 


09. 

0.03 

(1.4 

(1,06 

0,9 

0,13 

1  7 

•J,« 

n,:« 

3  4 

0  50 

4  3 

0.63 

6,4 

<)M 

8.5 

1.25 

0.2 , 0.Ol 
0.4  j  0.09 
0.9 , 0.18 

1.7  ().36 
2.6  1 0.53 
3.5  1 0.71 
4.4  , 0.89 


CottODMcd  meal,  i 


0.21  0.2|0.10|  0.1 

0.6!  0.4 '0.20  0.2 

0.9  0.9, 0,40 1  0.4 

1.81  1.7   0.80 1  0.8 

2.8'  2.6:1.20  1.2 

3.7  I  3.4  1 1.60 

4.6 1  4.3^2.00  2.0 

6.0 ;  6.413.00  3.0 

9.21  8.5U.OOI  4.0 


ii  (o.  P, ). 


Rye.  I 


0.21    0.2  10.02  0.2 

"         0.4  I  0,04  0.3 

0,9  I  0,09  0.7 

1,7  10.18  1.4 

2.610,27  2.1 

3,5  0.36  2.8 

4,4  10.46  3.5 

6,5 '0.67  5.2 

8.7  I  0,89  6.9 


d  fHd,  I 


0? 

0? 

0  0? 

0,4 

(1,4 

0,04 

0  9 

0,9 

OOH 

1  K 

1  1 

2.7 

2,0 

0.24 

3.5     3.4 

0,3? 

4.4      4.3 

0  40 

6.6     6.4 

(1,59 

8.6 

8.5 

0.79 

0? 

0.2   0.08 

04 

0.4  , 0.16 

(1.9 

0.8  , 0.32 

1,8 

1.7  0.65 

«7 

2.5  0.97 

3.6 

3.4 1  1.30 

4,5 

4.2   1.62 

6  7 

6.3  1 2.43 

8.9 

8.4  . 3.24 

ubjGoogle 


TABLE  IV.— POUNDS  OF  TOTAL   DRY    MATTER,  TOTAL  ORGANIC 
MATTER  AND  DIGESTIBLE  INGREDIENTS— CbnitnM«i. 


n  n  I 


Plai  meal,  1:1.4         | 

0.2  i  0.2  0.081  0.1' 
0.4|  0.4'0.18l  0.2! 
0.9!  0.8  0.32  ■  0.4! 
1.8  1.710.64,  0.9 
2.7     2.5  0.96     1,3 


4.5     4.211.601 
6.7     6.3  I  2.40: 

6,9 1   8,4  I  3,21  ■ 


2,2 


GlDlen 


(King) 


0.2,  0.2   0.07  0,1 

0.5  0.5, 0.15'  0,3 

0.91  0.9  1 0,30  0.6 

1.9  1.7   0.59  1.1 

2.8.  1.8  0.89  1  1.7 

3.7.  3.7iI.19f  2.3 

4.6:  4.6    1.49 1  2.8 

6.9;  6.9   2.231  4.3 

9.3-  9.212-97,  5.7 

HomlnT  chop,  1:9.1 


0.2 

0.5 

0.2 
04 

0,02 
0,04 

0,» 

0.9 

0,0H 

1  K 

1  H 

0.17 

2.K 

2,7 

0,26 

a,  7 

3,6 

o,:*-; 

46 

4I> 

0.44 

6.9 

6.7 

0.65 

9.2 

8.9 

0.87 

(\9. 

0.2  1 0,06 

0.5 

0.4  1 0.12 

11,9 

0.9;  0.25 

1.8   0,49 

?,R 

2,7   0.74 

3,7 

3.6  : 0.98 

4,5:1,23 

69 

6,7  11, ^T 

9.2 

9.0  2.46 

Glulci 


«]  (CbicB 


0.2  0.2  1 0.08 

0.4,  0,4  0.16 

0,9  0.9  0,32 

1.8,  1.7 '0.64 

2,6  2,6  0.96 

3.5:  3,4;  1.28 

4.4  4,3  .  : 


2.40 

8,6 1  3,21 


4,7 


Glut, 


01 

0.01 

02 

0,2 

0.03 

0,3 

0,3 

o.m 

07 

116 

0.11 

1  0 

1  (1 

0.16 

1,4 

1,4 

0,22 

1  7 

1  7 

0?7| 

2,6 

2.6 

0.41  1 

3.4 

0,54  1 

0,9  0.8]  0.19 

1.8'  1.7i0.37 

2.7  I  2.5  1 0,56 

3.6  3.3,0,74 
4.51  4,2   0,93 

6.7  6.3    1,40 
9.0]  8.4  1 1.86 


CO  DihI   <Ci«4B) 

I    0.2|0.07~OT 

0.4  0.15  0.2 

!    0.9  0.30  0.5 

1,8  0.59  1.0 

,    2.7  0.89  1.5 

3.6  1.19  2.1 

I    4.5  1.49  2,6 

I   6.7  2,23  3.9 

I    8.9  2.97'  &.L 


^ih.lllown)^ 

0,L'     0.2   0,061  0,1 

0,4     0.4  0.12  0.3 

0,9   o,9!o.23|  :.: 

1.8      1.8|0.47l  1.1 
2,7,    2,6  1 0.70  I 
3.6     3.5  1 0,93 

4.5  1    4.4  '  1.17  I  2.8 

6.8  I  6,6;  1.75!  4.3 

9.0     8.8' 2,33 1  5,7 


0.2  0.2  0.04  0.1 
0.5.  0.4  0.08  0.3 
0,9  0.9  0.16  0.5 
1.8 1  1.8  0.31  0.9 
2.8 1  2,6!0.47  1.4 
8,7     3,5 '0.63     1,9 

4.6  4.4  0.79  2.4 
6.9 1  6.6  l.)S  3,5 
9.21   8.8  1 1,57  4.7 

0,2     0.2  0.04  I  0.1 

0.4     0.4 1 0.08,  0.3 

0.9      0.9   0.171  0,5 

I    1,8      1.7,  0.33  I  1,1 

I    2.7      2.6   0.50!  1,6 

I    3.6      3.5 1 0,67  2.1 

I   4.5,   4.4   0.84.  2,7 

6.7  6.5,1.26  4.0 


I   9.0! 


;.7    1.6 
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Flora  of  vermonY 


PREFACE 

It  is  now  twelve  years  since  the  last  edition  of  Professor  Perkins'  Flora 
of  Vermont  was  published.  The  supply  of  the  Tenth  Report  of  the  State 
Board  of  Agriculture,  which  contained  that  publication,  has  for  some 
time  been  exhausted  so  that  it  is  increasingly  difficult  to  secure  copies  of 
it.  Moreover  these  twelveyearahaveincludedaperiodof  intense  activity  in 
systematic  botany  in  the  Eastern  States,  and  they  have  witnessed  consid- 
erable additions  to  the  knowledge  of  Vermont  plants.  The  Vermont 
Botanical  Club  was  organized  five  years  ago  forthe  chief  purpose  of  adding 
to  and  recording  this  knowledge.  The  present  catalogue  has  been  pre- 
pared by  a  committee  acting  for  the  Club,  and  it  alms  to  set  forth  briefly 
the  facts  as  at  present  known  to  Vermont  botanists  regarding  the  occur- 
rence and  distribution  of  the  higher  plants  in  the  state.  It  is  unnecessary 
to  say  that  the  list  is  provisional  and  incomplete.  Students  of  the  Vermont 
Flora  will  doubtless  make  yearly  additions  and  corrections  to  this  cata- 
logue, until  the  time  once  more  arrives  when  a  new  one  will  be  neces- 
sary. The  present  list  stands  merely  as  areport  of  progress,  and  the  most 
that  is  hoped  is  that  it  will  prove  a  stimulus  and  aid  to  further  advance - 

The  list  is  intended  to  include  the  names  of  all  of  the  seed  and  fern 
plants  known  to  occur  as  native  or  apart  from  cultivation  within  the  state. 
Much  pains  has  been  taken  to  verify  doubtful  specimens.  Where  no  other 
authority  is  given  forthe  determination  of  the  species  or  its  insertion  in  the 
list,  the  plants  have  been  personally  examined  by  this  committee.  In 
every  case  where  a  name  is  admitted  to  the  main  list  there  is  an  authenti- 
cated specimen  deposited  in  one  or  more  of  the  permanent  herbaria  of  the 
state,  or  in  such  other  herbariuu)  as  is  indicated  in  the  accompanying  note. 
The  invariable  rule  has  been  to  admit  no  name  which  has  not  an  extant 
specimen  back  of  it.  This  has  necessarily  led  to  the  exclusion  of  a  number 
of  names  of  plants  reported  by  earlier  botaniste.  In  many  of  these  cases 
the  evidence  is  such  as  to  leave  little  doubt  that  the  plants  actually 
occurred  as  reported,  and  probably  many  of  them  will  be  rediscovered- 
Tbe  names  of  such  plants  are  included  in  a  supplementary  list  at  the  end 
of  the  main  catalogue,  and  each  name  so  appearing  should  be  considered  as 
a  challenge  to  the  sagacity  of  present  botanists  until  the  plant  is  ^ain 
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found.  It  hasnot  been  practicable,  however,  nor  has  it  seemed  important, 
that  the  committee  examine  apecimene  from  all  the  localities  cited  in  the 
list.  Thus  if  the  apficimens  from  one  locality  have  been  verified  and  the 
species  IB  therefore  admitted  to  the  list,  other  atations  are  often  cited  upon 
the  authority  of  the  collectors  alone.  But  even  in  such  cases,  where  there 
was  any  reason  for  qaestioningthe  identity  of  the  plant,  its  inspection  by 
recognized  authorities  has  been  secured.  Stations  cited  on  the  sole  author- 
ity of  older  published  lists  are  in  quotation  marks. 

These  are  busy  times  for  the  botanist  who  would  keep  informed  in 
matters  of  nomenclature.  The  committee  had  some  appreciation  of  this 
fact  when  undertakiuK  its  task,  but  this  appreciation  has  increased  during 
the  progress  of  the  work.  The  aim  has  been,  in  accordance  with  the  wish' 
of  the  Vermont  Botanical  Club,  to  follow  a  conservative  policy  in  matters 
of  nomenclature.  In  all  eases,  unless  otherwise  stated,  the  preferred  name 
is  that  in  accord  with  the  usages  of  the  Kew  herbarium,  which  means  in 
general  the  usage  of  the  Gray  Manual  and  the  Synoptical  Flora  of  North 
America.  Where  the  name  established  by  the  rulea  of  the  Botanical  Club 
of  the  American  Association  for  the  Advancement  of  Science,  as  expressed 
in  the  Britton-Brown  Illustrated  Flora,  is  at  variance  with  this  preferred 
name,  it  follows  iu  parenthesis-  All  such  synonymous  names  are  included 
in  the  index. 

In  the  sequence  of  families  the  order  is  that  of  Engler  and  Pntntl  as 
embodied  in  the  Britton-Brown  Illustrated  Flora,  This  is  accepted  by 
botanists  generally  as  representing  more  nearly  the  natural  relationship  of 
plants  than  does  that  of  any  of  the  older  systems.  It  is  believed  that  the 
temporary  inconvenience  caused  by  this  change,  to  those  who  are  more 
familiar  with  the  older  arrangements,  will  be  more  than  counterbalanced  by 
the  advantages  which  will  follow  acquaintance  with  the  present  one. 

The  committee  were  in  doubt  as  to  whether  it  would  not  be  wiser  to 
adopt  the  Engler-Prantl  family  names.  Such  would  be  the  consistent 
course  and,  doubtless,  some  will  criticise  the  failure  to  follow  it.  Since  it 
involved  the  breaking  up  of  several  of  the  familiar  groups  like  Rosaceae, 
Leguminosae,  etc. ,  it  was  decided  that  the  argument  of  present  convenience 
to  most  members  of  the  club  outweighed  that  of  consistency. 

In  indicating  the  degree  of  frequency  of  occurrence,  four  adjectives  have 
l>een  used  with  a  careful  attempt  at  precision,  namely,  "common,"  "fre- 
quent," "occasional,"  "rare."  In  each  case  this  statement  regarding 
frequency  is  to  be  associated  with  the  accompanying  statement  r^arding 
habitat, ^thuB  "sandy  soil,  common"  means  common  on  sandy  soils; 
and  such  a  plant  may  be  rare  in  other  habitats.  The  term  "rare"  has 
been  reserved  for  those  plants  which  are  known  to  occur  in  but  few  stations 
and  there  but  sparingly.  Where  they  are  abundant  in  such  stations  the 
word  "local"  has  been  preferred.    Incases  where  but  fourorflve  stations 
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or  lets  were  knowD, these  have  heen  enamerated.  It  ie  always  a  matter  of 
joBtice  to  botanical  explorers  and  of  interest  and  stimulus  to  others  to  insert 
the  name  of  the  station  and  of  the  discoverer  of  a  rare  plant,  and  the  aim 
of  the  committee  has  been  to  do  this  so  far  u  compatible  with  the  brevity 
required.  The  habitats  given  are  based  on  observationa  made  in  Vermont. 
Where  these  differ  from  those  given  in  the  standard  botanies  it  is  believed 
that  the  statements  of  this  liet  more  accorately  define  the  local  conditions. 

Small  capitals  are  used  in  tfae  Catalogue  for  the  names  of  foreign  plants 
or  of  those  not  indigenous  to  the  northeastern  United  States,  that  ie  to  the 
region  covered  by  the  Gray  Manual-  In  this  the  familiar  aaage  of  Gray's 
botanies  has  been  followed.  The  distinction  is  somewhat  helpful,  hut 
since  it  does  not  indicate  the  native  Vermont  flora  with  the  exactness  de- 
sired, a  Supplementary  Liet  has  been  prepared  which  includos  the  names 
of  those  plants  which  are  natives  of  the  northeastern  United  States,  and 
therefore  printed  in  full-face  type  in  this  catalogue  but  which  are  not  na- 
tives of  Vermont. 

The  committee  desires  to  acknowledge  the  generous  assistance  in  the 
work  of  many  other  members  of  the  Vermont  Botanical  Club.  Especial 
mention  should  be  made  of  the  contributions  of  Dr.  A.  3.  Grout  whose 
specimens  and  notes  were  placed  in  the  hands  of  the  committee  and  of  Mr. 
Clifton  D.  Howe  who  made  the  final  copy  of  the  manuscript  for  the  print- 
ers and  helped  to  handle  the  proof. 

Dr.  B.  L.  Robinson  and  Mr.  M,  L.  Fernald  have  examined  many  doubt- 
ful specimens  and  have  advised  throughout  in  mattera  of  nomenclature. 
Professor  F.  lAmson-Scribner  critically  examined  the  Vermont  epecimeus 
of  several  of  the  genera  of  Gramines  and  contributed  notes  which  add  much 
to  the  accuracy  of  their  treatment.  Dr.  C.  W.  Swan  also  gave  valuable 
advice  in  this  group.  Dr.  M.  A.  Howe  has  contributed  the  results  of  his 
own  explorations  and  has  reported  upon  various  plants  in  the  herbarium 
of  the  New  York  Botanic  gardens. 

To  these  gentlemen  for  their  courteous  assistance  and  kindly  interest, 
the  Vermont  Botanical  Club  is  greatly  indebted. 

EZRA  BRAINERD, 

L.  R.  JONES, 

W.  W.  EGGLESTON, 
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rLORA  OF  VERMONT 


PTERIDOPHYTA.     FERN  PLANTS 


OPHIOGLOSSACEAE.    ADDER'S  TONGUE  FAMILY 

BOTRYCHIUM 
B.  hnccolatum,  Angstroein.    Moist  hollows  in  cool  open  woode  ;  rare. 
B. tatiriatiidoliwa,  Braun.     Rich  moiet  woods;  occasional.    A  reduced 

lorm  also  occurs  (B.  tenebrosum,  A.  A.  Eaton.) 
B,  timpkz,  Hitchcock.    Hilly  pastures  and  open  woods  ;  occasional. 
B.  lenutum,  Swartz,  var.  diMectum,  Milde.  (B.  dissectam,  Sprang.)    Cool 

loamf  soil  of  open  fields  ;  occasional. 
B>  taaatunit  Swartz.  var.  iatermedium,  D.  C.  Eaton.      (B.  obliquum,  Mufal. 

Tar.  intermedium,  TTnderw. )    Old  pastures  and  copses ;  occasional. 
B.  teroatum,  Swartz.  var.  obliquunv  Milde.     (B.  obliqaum,   Muhl.)     UoiBt 

gravelly  slopes  along  tlie  base  of  the  mountains ;  frequent. 
B.  tematuDi,  Swartz.  var.  rutacfolium,  I>.  C.  Eaton.    ( B.  matricariw,  Sprang. ) 

Old  fields ;  rare. 
B.  Virgmlanwn,  Swartz.    Rich  woods  ;  common. 

OPHIOGLOHSUM.     Adder's  To.sgue 
O.  Tulgatum,  L.    Muck  ;  occasional. 

FIUCES.    FERN  FAllMLY 

ADIANTUM.    Maidenhair 
Rich  moist  woods ; 


ASPIDIUM    (DUYOPTERIS)    Shield  Fbbn 
A.  acrastichoJdes,  Swartz.    Christmas  Fern.    Rocky  woods  ; 

variable.  " 

A.  acrostichoidcs,  Graj-.  var,  iadnun,  Gray. '  Occasionul. 
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A.Muleatum,  Swartz.  var.  Brauniit  Koch.    (D.  Braunii,  UDderw.)    SiDug- 

gler'a  Notch,  Porsh,  1807,  ia  the  type  station.   Moiflt  woods  above  2,000 

feet  altitude ;  occasioaal. 
A.  Boottii,  Tuckerman.     Wet  thickets  and  about  ponda;  occasional. 
A,  criit»titm,  Swartz.     Moist  thickets  and  awamps;  frequent. 
A.  crirtatuni,  Swartz.  var,  Qinlonlanum,  Eaton.     Swampy  woods;  frequent. 
A.  tngnnt,  Swartz.     Mt.  Mansfield,  Bolton  Notch  and  Camel's  Hump, 

Pringle;  Mt.  Zion,  (Hubbardton),  /(o«a  and  Eggletion. 
A.  GoldUnunif  Hook.     Rich  moist  woods ;  occasional. 
A.  nurginakp  Swartz.    Rocky  woods  ;  common. 
A.  Noveboracoue,  Swartz.     Moitit  woods  and  swamps  ;  common. 
A.  Bf^tflotum.  Swartz.    Damp  woods  ;  occasional. 
A.  qdaulosunif  Swartz.  var.  dilatatum.  Hook.    Moniitain  woods  ;  common 

above  2,500  feet  altitude. 
A.  ^Inulofum,  Swartz.  var.  Intennedium,  D.  C.  £aton.     Woodlands ;  coiu- 

A.  Thclypterii,  Swartz.    Swamps  and  wet  places ;  common. 
A.  margiiuk  x  crittatum,  Davenport.    Cold  hog,   Shrewsbury,  Eggkslon ; 
Pittaford,  ifiu  M.  .Sloiaon. 

ASPLENiUM.        Si'LKKNWORT 

A.  angUEtUoliuiiif  Michz.    Rich  uioist  woods  ;  occasional. 

I,  Ait.     ( A.  platyneuron,  Oakcs. )    Rocky  woods :  frequeut. 
,  R.Scott.  Rutland,  Hom.  One  plant,  now  in  Herb.  Univ. Vt. 
A.  I^lix-foemina,  Bernli.    Moist  woods  ;  common  and  variable. 
A.  Ruta-murarta,  L.    Limestone  cliffs  of  western  Vermont ;  occasional.    L. 

Willoughby,  E.  Faxon,  F.  A.   Winiloie. 
A.  Ihelyptcxoidei,  Michx.     (A.  acwstichoides,  Sw.)    Rich  woods  ;  frequent. 
A.  TrichomanOf  L.    Stiaded  clifEa  ;  frequent. 
A.  Trichomanor  L.  var.  inciiuin,  Kloore.  Brattleboro,  J^osf,  3JiM  J.  L.  tiroui; 

Norwich,  Jcmip. 
A.  virlde,  Hudson.    Cliffs,  Mt.  Mansfield  and  Camel's  Hump,  Pringle. 

CAMPTOBORUS.    Walking  Fkrn 
C  ihiiopttyllui,  Link.     Shaded  rocks,  especially  limestone;  locally  coni- 
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CYSTOPTKBIS 
C  bulUfcta,  Bernh.    Moist  sh&ded  ravines ;  frequent. 
C  Engilii,  Bemii.     Kocky  woods  and  ravines  ;  common. 

DICKSONIA 
D.  pilodutcubi  Witld.  (D.  punctiloba,  Gray.)  Hilly  paslur 

ONOCLEA 
O.  «>««W''H«|  L.    Sensitive  Fern.    Moist  meadows  and  thickets ;  common. 

The  form  obtudkibata,  Charlotte,  Pringle. 
O.  Strutlilopteru,  Hoffmann.    Ostrich  Fern.    Rich  alluvial  soil  ;  c 

OSMUNDA. 
0>  dtmaoiomca,  L.    Cinnamon  Fern.    Wet  woods  and  pastures ;  c 

The  form  frotidou,  Cliarlotte,  Pringle;  Randolph,  Bate*. 
0>  Oaytontana,  L.    Wet  woods  and  pastures ;  common. 
O.  Mgalli,  L.     Wet  woods  and  swamps ;  common. 

FELLMA 
P.  atropurpucca,  Link.     Limestone  cliffs;  occasional  in   western  Vermont, 

Lake  Willoiighby,  B.  Fiixon. 
P.  giracllii.  Hook.     (P.  SWlleri,  Watt.)     Moist  limestone  rocks  ;  occasional. 

PHEGOPTERIS.     Beboi  Fbrn 
P.  Dryoftait,  Fee.    Rocky  woods  ;  common. 
P.  bezasonoptera.  Fee.     Rich  woods  ;  occasional. 
P>  polypodiojdcs.  Fee.    (P.  Phegopterts,  ITnderw.)    Damp  woods;  common. 

POLYPODIUM.     PoLVPonv 
P.  vu^arc,  L.     Rocks  ;  commoa- 

PTERIS.    Bbackbn 
P.  aquUina,  L.     Pastures  and  woodlands  ;  common. 

WOODSIA 
T.  glabella,  R.   Br.     "Willoughby    Lake,"    Jlirr^y;   Ml.   Mansfleld  and 

Bakersfleld,  PringU;  Quecliee  Gulf,  BaMi. 
V.  byperborea,  R.   Br.      (W.  alpina,  S.   F.  Gray.)      Mt.   Mansfield  and 

Willoughby,  Pringle;  Quechee  Gulf,  Bulch. 
W.  Uvensis,  R.  Br.    Rocks ;  common.     , 
V.  c4itusa,  Tiirr.     Rocky  banks  and  ledges  ;  occasional. 
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WOODWARDIA.     Chain  Fkek. 
W,  VtTKiaic*,  Smith.     Fort  Ethan  Allen  pond,  Jtobbin* ;  Franklin  bofi, 
WM.       - 


EQtHSETACEAE.    HORSETAIL  FAMILY 

EQUISETUM.    HOBSKTAIL 
K  arvduc,  L.    Moist  gravellj  or  sandy  banks ;  common. 
E.  hlfmalf,  L.     Moist  gravelly  banks  ;  common. 
E.  limMiun,  L.     ( E.  fluviatile,  L. )    Shallow  wat«r  with  muddy  bottom  ; 

common. 
E.  Umosunif  L'  var,  polyituityum,  Bnieckner.    Burlington,  Mn.Fly«n. 
E.  Uttorale,  Kuehlewein.    Gravelly  shoreB  of  Lake  Champlain ;  rare. 
E.  palutbe,  L.  Wet  sandy  shore  of  Lake  Champlain,  Burlington,  Grovt  and 

E.  Kirpoklei,  Michx.     Moist  cool  woods  ;  occasional. 

E.  tylvftticum,  L.    Moist  shadv  places  ;  common. 

E.  vitie^iiiAm,  Schleicher.    Gravelly  shores  ;  occasional. 

LYCOPODIACEAE.    CLUB  MOSS  FAMILY 

LYCOPODIUM.    Club  Mose 

L.  annotiflum,  L.    Cold  woods  ;  common. 

h,  aonotinum,  L.  var.  paagtot,  Spring.    Summit  Ht.  Mansfield,  Pringle. 

L.  davatum,  L.    Dry  woods  ;  common. 

L.  complanatum,  L.     Woods  and  thickets ;  common. 

L,  compUnatum,  L.  var.  Chamaccyparlnus,  Milde.  Newfane,  Hoiee  and 
JAoyd ;  Stowe,  .Vr«.  Slrav,\ 

L.  inundatum,  L.    Moist  soil ;  occaeipnal. 

L.  inundattim,  L.  I'ar.  Bigdovii.  Tuckerm.    Snuderlaad,  Oroia. 

L.  luddulum,  Michx.    Cold  damp  woods ;  common. 

L.  ofaacunim,  L.  var.  dcndn^um,  D.  C.  Eaton.     Moist  woods  ;  common. 

L,  tabinadolium,  ^illd.    Cold,  mountain  woods,  Rochester.  EggUfion. 

L.  Selagot  L.  Summits  ot  Mansfield  and  ra:nerB  Hump,  Jtobbin*;  Smug- 
gler's Notch,  Pringle;  Johnson,  EggUtlon. 
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FLOKA  OF  VBBMONT  5 

SELAGINELLACEAE 

ISOETES 
I.  ccUnoapon,  Durieu.  vai.  Bnunfi,  Engelm.  Margins  of  ponds  andntreame; 


L  cchlna^on.  Darieu.  var.  muricata,  Engelm.  "Mouth  of  Poropanooeuc 
river,  Norwich,"  Jemp. 

L  ccUno^on,  Durieu.  var.  roburta,  Engelm,  Miry  borders  of  bogs,  north- 
ern L.  Cbamplftin ;  occasional. 

I.  IaciBtrb,L.     "Braltleboro,"  Fro»l ;  A\haTgh,  Egglesttm. 

SELAGINELLA 
S.  apui.  Spring.    Moist  shady  places,  Brattleboro,  Grout. 
»,  Spring.    Dry  exposed  rocks  ;  frequent 


SPERMATOPHYTA.    SEED  PLANTS 
GYMNOSPERMS 


CONIFERAE.    PINE' FAMILY 

ABIES.    Balsam  Fie 

I,  Miller.    Cold,  wet  woods  and  swamps;  common. 

JUNIPERUS.    JuNirEB 

J.  communbr  L-  var,  alpbu,  Gand.  (J.  nana,  WiUd. )  Common  Juniper.  Dry 

sterile  hille;  frequent. 
J.  Safaina,  Zi.,  var.  prociimbeiu,  Pursh.    "  West  Rutland,"  Mr>.  Chrr  ;  Man- 
chester, Mile  M.  A.  Day. 
].  ViifiinUiu,  L.    Red  Juniper.    Dry,  rocky  hille.    Frequent  in  the  Cham- 
plain  and  lower  Connecticat  valleys. 

LARIX.     Larch 
L.  Americaiu,  Michs.    Tamarack.    Cold  swamps;  common. 

PICEA.    Sphccb 
P.  alba.  Link.    (P.  Canadensis,  B.  S.  P.)   White  Spruce.      Common  in 
northeastern  Vermont  also  on  Providence  Island. 
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p.  nigra.  Link.  (P.  Mariana,  B.  S.  P.)  Swamp  or  Black  Spruce.    Common 

in  aphattnum  swamps  of  the  Champlain  and  upper  Connecticut  vallev. 

The  dytart  form,  var.  Mmiprottrata,  occurs  on  the  8ummit  of  Mt.  Klane- 

field,  EggUglon. 
P.  nifara.  Link.     (P.  nigra,  var.  rubra  Engelm.  ;  P.  mbena,  Sai^.)    Red 

Spruce.    Common,  especially  on  rocky  mountain  sides. 

PINUS.    Pink  , 

P.  Banfcriana,  Lambert.  (P.  divaricata.  Riidw. )  Jack  Pine.  Monkton, 
Robinion;  StarkBboro,  Pringle;  Fairfax,  £a(f«.  But  few  trees  at  each 
BtatioD. 

P.  minosa,  Ait.     Bed  or  Norway  Pine.     Dry  rocky  soil;  frequent. 

P.  rigida,  Mill.  Pitch  Pine,  Barren  sandy  soil.  Common  in  the  north- 
em  Champlain  valley,  less  frequent  in  the  Connecticut  valley. 

P.  Smbui,  L.  White  Pine.  Common,  especially  in  the  Champlain  and 
Connecticut  valleys. 

TAXUS.    Yew 

T.  ran?i'<f"H'i  Willd.  (T.  minor.  Britton.)  Gronnd  Hemlock.  Moiat  banks 
and  hills;  frequent. 

THUYA.    Ardor  Vrr.B 
T.  occideatalit,  L.    Commonly  but  wrongly  called  While  (!edar.    Swamps 
and  rocky  banks;  common. 

TSUGA.    Hemlock 
T.  Can?iff"t!i,  Carr.    Rocky  woods  and  swamps; 


ANGIOSPERMS.     MONOCOTYLEDONS 


TYPHACEAE.    CAT-TAIL  FAMILY 

SPARfiANITJM.    BuR-RKED 
S.  androcladum,  Morong.     (S.  simplei,  Hude.,  var.  androcladum,  Engelm.) 

Bogs  and  shallow  water;  common. 
S.  aodfocUdtun,  var,  fluctuaos,    Morong.    (B.  simplex,  Huds.  var.  fluitans, 

Engelm. )  Floating  in  ponds;  occasional. 
S.  eurycarpum,  Engelm.    Borders  of  ponds  and  rivers;  frequent  in  western 

Vermont. 
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S.  Twiwjmimi,  Fries.    Marshy  borders  of  ponds;  occasional. 
S.  simplex,  Iluds.     Marshy  borders  of  ponds  and  streams;  frequeal. 
S.  dmplcz,  Huds.,  var.  tagmtifc&um,  Engelm.     Shallow  water  in  moun- 
tain ponds;  occasional. 

TYPHA.     Cat-tail 
T.  ;uiguitifolk,  L.     Along  railroad,  Charlotte,   I'ringte ;  Manchester,  Mils 

Day. 
T.  latifolia,  L.    Marshes;  i 


NAIADACEAE.     POND-WEED  FAMILY 

NAIAS 
N.  ficxilia,  Kostlc.  &  Schmidt.    Slow  streams  and  ponds;  common. 

I'OTAMOGETON.    Posdwekd 

P.  alplnusf  Balbis.  [P.  rufesccns,  Schrad.)  Windsor,  Jttup;  Willougbby 
Lake,  E.  Faxon;  Lewis  Creek,  Ferrisburgh,  E.  &  C.  E.  Faxon;  Har- 
vey's pond,  W.  Barnet,  Blanckard;  Little  Averiil  pond,  Eggleilim. 

P.  ampHfoIiu^  Tuckerm.  Common.  Fruiting  more  commonly  at  high 
altitudes. 

P.  divetwfolius,  Raf.  (P.  bybridus,  Michs. )  "  South  Hero,"  Robhim ;  "  Brat- 
tleboro,"  Froit ;  Vernon,  Orout;  Willougbby, /ewip. 

P.  Faxoni,  Morong.  Abundant  in  the  still  water  of  Lake  Cliamplain  and 
in  the  creeks  entering  into  it.    No  mature  fruit  has  been  collected. 

F.  foUotut,  Raf.  (P.  pauciflorus,  Pursh.)  Lewis  Creek,  Ferrisburgh,  C,  E. 
Faxon;  W.  Barnet,  RlanchaTd;  Brattleboro,  Grout;  Ponds  in  Wood- 
bury, BraincTit.    Winooski  R.,  Burlington,  Mn.  F'lijnn. 

P.  Frioii,  Buprecht.     (P.  mucronatuB,  Scbrad.).  Frequent. 

P.  hetetophyllttt,  Scbreb.    Common. 

P.  hctcropliyllus,  Schreb.  var.  gramlnifoliui,  Wats.  &.  Coult.  Knights'  Is- 
land, L.  Champlain,  Jlraiiierd. 

P.  londiita,  Tuckerm.  (P.  fluitans.  Roth.)  Usually  in  slu^ish  streams; 
frequent. 

P.  lucetu,  L.    Common. 

P.  luccn^  L.  var.  Cooflecticulen^  Robbins.  Lake  Dunmore,  E.  Faxon; 
Lake  Bouoaeen,  Eggleslon. 

P,  natani,  L.    Pools  and  ditche 
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p.  NuttalH,  Cham.  (F.  PeiiDBflvanicus,  Cham.)  Common. 

P.  Oakcduiia,  Robbing.     Grout  pond,  Strattoni  Lily  pond,  Vernon,  (rrouJ. 

P.  obtusifoliui,  Mertena  &  Koch.    Fairlee  Lake,  Jetup  and  Sargent ;  Little 

Otl«r  Creek,  Ferrisburgb,  Grout  and  EggUtton  ;  Lewis  Creek,  Faxon. 
P.  pcctiiutia^  L.     Common. 
P.  petfoUalttt,  L.    Common. 
P.  ptrtoB»iai,  L.  var.  Unceolatu*,  Robbina.  leke  Cbamplain  and  tribuUviea; 

frequent. 
P.  pnLcIonCd^  Waif.     la  deep  water;  frequent. 
P.  pittillttt,  L.    Common. 
P.  RoUrin^  OakeB.    Common. 
P.  Spirtllw,  Tuckerm.    Common. 

P,  Tuckcrmaiiif  Robbine.    Grout  pond,  Stratton,  OrmU. 
P,  Vucyi,  Robbine.    Oozy  pond,  Barnet,  Blanehard. 
P.  ZUii,  Mertens  &  Koch.     Albiirg,  Morong ;  Milton,  Grout. 
P.  loctcnefoliu*,  Schum.    Common. 

SCHEUCHZERIA 
S.  paltmtrift  L.    Peaty  bo)^  ;  occaeional. 

ZANNICHELLIA 
Z.  pilmttis,  L.    Shallow  water,  S.  Hero,  itoWiini;  N.  Hero,  Pritifffe  ;  Nor- 
wich, Jetap;  Joe's  Pond,  (W.  Danville,)  Blanehard. 

ALISMACEAE.    WATER-PLANTAIN  FAMILY 

ALISMA.    Watke-plantain 
A.  Pkfit^o-aqatica,  L.    SnaleB  ;  common. 

SAGITTAEIA.    Aiutow-i.KAF 
S.  arifolU,  Nntt.     Swales  and  wet  shores,  Grand  Isle  county,   Brainerd ; 

Barnard  Pond,  Jerup  and  Sargent. 
S.  Eramioca,  Micbs.    Low  muddy  shores  of  lakes  and  ponds ;  frequent. 
S.  rif^da,  Pursh.  {S.  heterophylla,  Pureh.)  Low  muddy  shores;  frequent. 
&  latifolia.  Willd.  (S.  variabilis,  Engelm.)   Wet  places;    very    common. 

Many  forms  of  litis  variable  plant  are  recognized  in  the  moac^raph  of 

J.  G.  Smith,    Sixth  Report,  Mo.  £ot.  Garden,  1895.     Of  these  the 

forms  c.  aod  d.  as  well  as  tlic  type  are  found  in  Vt. 
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HYDROCHARIDACEAE 

ELODEA.    (PHIIOTRIA,) 
E.  Canadend%  Micbx.    Slow  Btreaina  and  ponds ;  frequent. 

VALLISNERIA.    Ekl-qbass 
V.  qdnlb,  L.    Quiet,  shallow  water  ;  common. 

GRAMINEAE.    GRASS  FAMILY 

AGROPYRON ' 

,  A.  Mfllnoidci,  Beal.  { A.  violaceum,  Lange  in  part. )  Dry  warm  rocky  wood- 
lands and  ledges ;  frequent- 

A.  cftnlnum,  Beauv.    Moist  ledEes,  Burlington,  Jonev. 

A.  Novae-Aogtlae,  sp.  nov.  (F.  lAmson-Scribuer  ined.  See  remarka  in 
footnote. )  Cliffs  of  Lake  Willoughb}'  and  Smui^ler'B  Notch. 

A.  REPBNg,  Beauv-    Qoack-grass.     Witch-grass.    Fields ;  common, 

AGEOSTIS 

A.  ALBA,  L.  Moist  places ;  common  and  extremely  variable.  Forms  with 
more  stoloniferous  habit,  A.  ttolonifera  h.,  are  frequent  on  wet  banks 
and  in  lawns.    A  viviparous  form  occurs,  lake  Willougbby,  Jonet. 

A.  ALBA,  L.  var.  vuloakis,  Thiirb.  Red-top.  Common  in  fields  and  roadsides. 
Variable  and  intergrading  with  the  species.  A  small  form  occurs  in 
cool  pasturee,  sometimes  having  6owering  glume  awned ;  Burlington 
and  Lake  Willoughby,  Junta. 

A.  eaniaa,  L.  var.  alphu,  Oakes.  (A.  rubra,  L. )  Summit  of  Mt.  Mansfield 
and  of  Camel's  Hump. 

I  Tbcr«  it  Home  doubt  at  present  hs  to  what  is  the  best  InlerpretaUoa  of  our  A^ro- 
pjrau.  All  iTaliable  ■peclmetia  Imve  txen  Bnbmltted  to  Pcoreaior  Sciibner  aod  the  than 
dlaposillon  m«u  bis  approval.  A.  caKinum  it  a  Suropean  species  and  wheo  found  Id 
-  easteni  America  la  nsually  regvrded  as  iatrodaced.  Apparenllr  (he  Bnrllngtoa  plant 
wm>  native.  A.  caninoidts  was  founded  upon  westeni  types,  and  the  Vermont  plants 
refemdtotlilsdlBeraonieiThatfTomthe  westers  plants.  This  dlspcoillon  of  theai  may 
therefore  be  regarded  as  a  prov|g<anal  one,  not  altogether  aatlsfactacy.  Of  the  new  species 
proposed  Professor Sctiboer  writes,  Sept.  T9,  1900.  "In regard  to  the  Agropyron  for  which 
I  have  proposed  the  name  NinMe-A  ngliai,  I  must  think  it  quite  distinct  from  the  A .  Itnmim 
of  the  west,  although  it  Buesests  tbat  species  somewhat  in  habit.  It  looks  more  like  a 
eaeapitOM  form  of  .4.  rtfitxi,  I  believe  It  has  t>eea  Included  under  A,  vialaaum  by  some 
■ulhon,  but  It  certainly  Is  distinct  from  that  species,  as  tepresented  in  oar  hetliarinm,  from 
Borthera  Europe  and  from  the  Rocky  Honntaln  rej^lon." 
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PLOKA   OF   VBKUONT  , 

lu,  Scribu.    Shaded  plscee,   Waterburj,  Pringle;    Burliogton, 

A.  pcretmani,  Tuckerm.    Moist  shaded  places  ;  frequent- 
A.  (cabf^  Willd.     (A.  hyemalis,  B.  S-  P. )  Dry  ditches  and  other  desiccated 
places ;  common. 

ALOPECURUS 

A.  geniculatui,  L.  (A.  geaiculatus,  L.  var.  aristulatus,  Torr.)  Water  Foxtail. 
Wet  meadows ;  (reqaent. 

A.  PBATBKsis,  L.  Meadow  Foxtail.  Occasionally  introduced  in  fields.  "Bel- 
lows Falls."  Carty ;  Harlland,  Ragglea;  Burlington,  Jona- 

AMMOPHILA 
A.  aruodinacea.  Host.  (A.  arenaria,  Link.)  Sandy  shores  of  Lake  Cbamplain, 
AlbuTgh,  I^ngle. 

ANDROPOGON 
A.  provifidalii,  I^m.     (A-  furcatus,  Muhl. )  Dry  rocky  river  banks  ;  ooca- 

A.  nutans,  L.  var.  ivcnaceuci  Hack.     (Chrysopogon  nutans,  Benth-     C. 

avenaceus,  Benth.)  Dry  sandy  Eoil ;  occaeional. 
A.  fcopariuSf  Michx.     Dry  sterile  soil ;  occasional. 

ANTHOXANTHUM.    Swbbt  Vebnal-oe^ss 
A.  ODORATOH,  L.    Occasional  in  old  meadows  and  roadsides. 

ARISTIDA 
A.  dichotoma.  Michx.     Barren  fields;   "Pownal,"  Robbim ;    Sew  Haven, 

PHngU. 
A.  gracilii,  Ell.     Dry  pastures ;  Vernon,  Grovi. 

AREHENATHERUM.    Tai.l  Cat-grass 
A.  AVEHACEUU,  Bcauv.    (A.  elatius,  Beauv. )  Charlotte,  Hartford;  Burling- 
ton, Jonef. 

ASPERELLA.     (ASPRELLA.    HYSTRIX) 
A,  Hyrtrix,  Hnmb.     (Gyinnostichuui  Hystrix,  Schreb.)  Rockywoods;  fre- 

AVESA 

A.  itriati,  Michz.    Rocky  woods  ;  frequent. 

BRACHYELYTRUM 

B.  crcctumf  Beauv.   (B.  arietatum,  R.  iJl  S. )  Moist  shaded  places;   frequent. 
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BRIZA 
B.  MEDIA,  L.    Adventive  in  old  mesdow,  Charlotte,  PHngle. 

BROMUS' 
B>  dlbtui,  L.    Moist  thickets  ;  common. 
B.  ERBCTDs,  Huda.    Adventive,  Charlotte,  PringU. 
B.  Kalmii,  Gray.    Dry  woodlands  ;  occasional. 

B.  porgaiu,  Ij.    (B.  ciliatus,  L.  var.  putgaos.  Gray.)  Thiokets;  common. 
B.  RACBH03VS,  L.    Adventive,  Charlotte,  Pringle. 
B.  BBCALiNTs,  L.  Chess.    Occasional  in  fields  and  waste  places. 
B.  TBCTOBUM,  L.    Adventive,  Charlotte,  Pringle. 

CALAMAGEOSTIS' 

C  brcvitela,  Scribn.  [C.  Pickeringii,  Gray.)  "Vermont,"  Pringk.  Speci- 
men in  U.  S.  national  herbarium. 

C  btcviieta,  Scribn.  var.  lacuttrit,  Kearney.  (C-  Lapponica,  Gray  in  part.) 
Ml.  Mansfield,  PringU.    Specimen  in  U.  S.  national  herbarium. 

C  Canadeiitbi  Beauv.  Blue-joint.    Marshesand  wet  placFs  ;  common. 

C>  hyperbowat  Lange.  Lake  Willougbby,  BooU.  Specimen  in  U.  8.  national 
herbarium. 

C  hypctbofca,  lAnge.  var.  Americana,  Kearney.  I«ke  Willoughby,  JVonn; 
Mt.  Mansfield,  PringU. 

C  inocpama.  Gray.  (C.  confinie,  Gray.)  Mt.MaDsfield,  iVinffU;  Lake  Wil- 
lougbby cliffs. 

C  Luigidotfii,  Trin,    Mt.  MansBeld,  Pringle ,-  Lake  Willoughby,  Rwhy. 

CENCHBUS 
C>  trlbuloido,  L.    Sandy  shores  of  Connecticut  River,  Brattlehoro,  Grout. 

CHAETOCHLOA'    (SETARIA,  IXOPHORUS) 
C  Itauca,  Scribn.  var.  Obrhaniga,  Scribn.    Hungarian-grass.     Occasion- 
ally adveniive,  but  not  long  pereistent. 

I.  Sm  8h«r.  C,  L.  Ke<.  N.  A.SpecietBrcmiu.  U.S.  Dcpt  A|T.  Dlv.Agros.  601.33,1900, 
1  8«  T.  H.  Kearney.  Jr.,  A  Revision  of  N.   A.  Specio  of  C«l«01«Bro«i«.  O.  9.  Dept 

AgT.  Div.  As'^Ml.  Bui.  II,  1898.    Kearney's  namenclaluie  hot  been  rollowed  io  tbis  geniu. 

allhooEb  it  is  nol  entirely  consistent  wilb  tbe  system  followed  el>*wher«  in  [be  present 

3  See  Scriboer  and  Merrill.  N.  A,    Species  oT  Cbaelochloa,  V.  9.  Dept.  Art.  Div. 
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12  FLORA 

C  at.ADcA,  Scribn.     Yellow  Foxtail.    Fields  ; 

C>  vBRTidLLATA,  Scrlbn.    Old  garden,  BurlioEton,  Jontt. 

C>  vuuDis,  Scribn.    Green  Foxtail.    Fielda  and  waste  places ; 

CINNA 
Moist  woods ;  frequent. 
1,  Trin.    (C.  latifolia,  Griseb.)  Moist  woods,  especially  on  moun< 
tain  sides  ;  frequent. 

DACTYUS 
D.  QLOMERATA,  L.    Orchard  Grass.    Common,  preferring  partial  sbade. 

DANTHONIA 
D.  comprcna. Aust.    Dry  banks  and  woods;  occasional. 
D.  ipicata,  Beaiiv.     Dry  Rterile  soil ;  common. 
DESCHAMPSIA 

D.  atrapurpuru,  Scheele.    A  single  specimen  collected  on  Mt.  Manafield 

by  Joteph  Torrey,  probably  before  18d3,  is  in  the  University  of  Vermont 
herbarium.    Later  botanists  have  failed  to  rediscover  it. 
I,  Beauv.    Bocky  banks  and  shores  ;  frequent, 
■a,  Trin.   Dry  soil,  ascending  to  highest  mountain  tops  ;  common. 
EATONIA 

E.  Dudleyi,  Vaaey.    (E.  nitido,  Nash.)  Colchester,  Torrty. 

E.  Peiuuylvanicat  Gray.    Moist  rocky  woods  and  marshes ;  frequent. 

ELYMl'S 
E.  Canadcn^  L.    Low  thickets  and  river  banks  ;  common, 
fi,  0^l1»^^ft1T^^,  L.  var.  gUudfolius,  Gray.    Dry  banks  ;  occasional. 
E.  robuttot,  Scribn.  and  Sm.     Burlington,  Jonex. 
E.  tttiiXat,  Willd-    Middlebnry.  JanuK,  Brainerd;  ledges  of  Wiaoosbi  River, 

Pringte. 
£.  Vlrgioicus,  L.    Moist  thickets  of  river  banks  ;  frequent. 

ERAGEOSTIS 
E.  MA.ioR,   Host.     Burlington.  Woodstock,  Jone»;    Pownal,  Bennington, 

Egglfslon;  railroad  yard,  Middlebury,  Brainerd. 
E.  T^r^mm,  Steud.    Dry  sandy  soil ;  frequent  in  the  lower  Connecticut 
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PLOBA   OP  VERMOHT  13 

E.  Punhii,  Schrader.    Sandy  soil,  eepeciallf  along  railroads  ;  occaeioaal  in 
Bonthem  Vt.;  Burlington,  H-  L.  Priat. 

E.  Nptont,  Nees.     (E.  hypnoidea,  B.  R  P. )  Gravelly  or  aandy  banka ;  occa- 

FESTUCA 

F.  EI.ATIOK,  L.    Meadow  Fescue.  Common  in  old  meadows  and  along  road- 

sides.   Variable  in  size,  but  most  of  the  Vermont  plants  are  of  the 

smaller  form,  var.  pratensis,  Gray. 
P.  uutaui,  Willd.  -  Rocky  woods  ;  frequent. 
F.  ovlna,  L.    Frequent  as  an  iotroduced  plant  in  lawns. 
F.  hrachyptylk,  Schultes.     (F.  ovina,  h.  var.  brevifolia,  Wats.)  aifis  of 

Smuggler's  Notch  ;    rare,   Oront  and  EggleUon. 

F.  rubra,  L.    Rocky  shores  and  islands  of  Lake  Champlain,  occasional ; 

swamp,  Stratton  Mountain,  Janet. 

GLYCERIA.     (PANlCULARIAl 

G.  rsmi'fmrTj  Trin-    Wet  places ;  common. 

G  dof^ata,  Trin.     Wet  woods ;  frequent,  especially  among  the  mountains. 
G.  fli^tani,  R.  Br.    Wet  places  or  shallow  water ;  frequent.     The  Vennont 

specimens,  so  far  as  seen,  are  the  form  with  amaller  spikelets,  viz.  the 

var.  augwtata,  Vasey,  or  Panicularla  borealii,  Nash.  (See  Bui.  Torr.  Bot. 

Club,  24:348.  1867.) 
G.  grandli^  Watson.     [P.  Americana,  MacM.)  Wet  soil ;  common. 
G.  ncrvata,  Trin.    Wet  meadows ;  common. 
G>  pallidat  Trin.    Shallow  water  or  wet  soil ;  frequent. 

GRAPHEPHORUM 
G.  mcBcddemi,  Beauv.    Banks  of  Winooski  River,  Colchester  and  Willis- 

iston,  Pringk;  South  Burlington,  Jon**. 

HIEROCHLOE.    (SAVASTANA) 
H.  alplna,  R.  &  S.    Summit  of  Mt.  Mansfield,  Taokerman  and  Macrae, 
H.  lyrffB«,  R.  &  S.     (8.  odorata,  Scribn.)  Moist  meadows  ;  occasional. 

HOLCUS 
H.  LANATUs,  L.  Fields,  Charlotte,  PringU  and  Hor^ford;  Peacham,  Blanch- 

HORDEUM 
H.  JtdHUum,  L.    Strafford,  Q>Uim  ;  probably  introduced  in  grass  seed. 

LEERSIA.     (HOMALOCENOHRUS) 
I~  coyzaida,  Swartz.    Wet  places ;  common. 
L.  Vlrginica,  Willd.    Wet  woods  ;  frequent. 
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LOLIUM 
L.  PiBBHNE,  L.    Rye-grasa.    Adventive  in  roadsidee  and  meadowB ;  occa- 
sional. 

MIUUM 
M.  effuram,  L-    Cool  moJBt  wooda,  especially  among  the  mountains  ;  fre- 

MUHLENBERGIA 
M.  dlffwa,  Schreber.    Shaded  places  ;  occaeional- 
M.  glomccata,  Trin.     (M.  racemoEa,  B.  S.  P.)  Wet  rocks  and  marahy  placet; 

frequent  and  variable. 
M.  Mexkana,  Trin.    Moist  meadows  and  banks ;  common. 
M.  sylvatica,  Torr.  &  Gray.    Moist  rocky  ban^s ;  occasional. 
M.  TilUenova, Trin.    (M.  tenuiflora,  B.  S.  P.)  Rocky  woods  ;   occasional. 

ORYZOPSIS 
O.  uperifolk.  Michx.    Woods  :  common. 

O.  Canadtnrii,  Torr.     (0.  juncea,  B.  S.  P.)  Dry  sand  soil;  occafiional. 
O.  meUnocupi.  Muhl.     Rocky  woods  ;  freqnent. 

PANICUM 
P.  agrostoiilei,  Muhl.    Hartland,  Raggitt;  Newfane,  Qrout. 
P.  capillaKt  L.    Fields,  comrapn. 
P.  daodcstinuni.  L.    Moist  thickets  ;  frequent. 
P.  Cbus-qalli,  L.     Barn-yard  Grass.    Waste  places  ;  common. 
P.  Crub-galli  Tar.  mdticdm.  Vasey.     With  the  type ;  occasional. 
P.  depa^paahim,  Muhl.     Dry  woods  and  fields  i  frequent. 
P.  oLABRDM,  Qaudin.     (Syntherisma  linearis,  Nash. )  Sandy  fields  and  waste 

places,  lawns ;  common. 
P.  lincarifoUum, Scribn.     Monkton, /Vinjle;  Burlington, /(m^i ;  SnakeMt, 

P.  macrocupou,  Le  Conte.  ( P.  latitolium,  of  Gray  Manual  in  part. )  Wood- 
lands ;  frequent. 

P.  BANafiNALR,  L.  (Synthoristna  sanguinalis,  Naah.)  Gardens  and  waste 
places  :  common. 

p,  Scribnerianum,  Nash.  (P.  scopariura,  of  Gray  Manual)  Brattleboro,  Oroui. 

P,  vifEalum,L-    Brattletioro,  -V.  A.  Iloiit. 

P.  xanthophytam.  Gray.  Dry  sandy  soil ;  frequent.  The  form  amplifoliuiiit 
Scribner,  ined.,  Burlington,  Jonef. 
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IS 

Panicum  dicholomum  of  Cray's  Manual,  etc.,  is  at  preeent  conceived  to 
include  a  number  of  closely  related  forma.  The  specific  dietinctione  are  not 
well  eatttblished,  liowever,  and  tiie  nomenclature  ia  in  a  confused  stale.  All 
available  Vermont  specimens  have  been  submitted  to  Profeasor  Scribnerand 
he  rect^nizea  among  them  the  following  epeciea.  There  are  numeroua 
other  forma,  especially  in  the  pubenceng  group  which  it  ia  not  poaaible  as 
yet  to  name  eatisfactorily. 
P.  A&ntlciini,  Naah  (7)    Dry  woods  and  sandy  lake  shore,  Burlington, 

Jonei,  Hazat. 
P.  boreale,  Naah.    Wooda  and  fields  ;  frequent. 
P.  Cdumbtanum,  Soribn.     (P.  paamniopliilum,  Scribn. )  Dry  sandy  soil; 

frequent  about  Burlington. 
P.  dichotomum,  L.     Burlington,  Jonet;  Rutland,  EggUtton. 
P.  tinplicatum,  Scribn.    Charlotte,  Pringle. 
P.  lanogifiMum,  Ell.    Hartland,  Ruggles;  Middlebury,  Wallingford,  Brairv- 

P.  pubaGeoi,of  recent  authors  (not  I^marck.)  Leicester,  Brainerd. 
P.  iphierocarpoo,  Ell.     Sterling  Mt..  EggiesKm. 
P.  tti^ctorufn,  Nash.    Burlington,  Jones. 

PASPALUM 
P.  tctacctim,  Michx.     Sandy  fields  ;    "  Bellows  Falls,"    Carey;    Hartland, 

RuggUa ;  Vernon,  Groat. 

PHALARIS 
P.  arandlnacea,  L.    Eeed  Canary-graas.     Wet  soil  or  shallow  water;   fre- 

quent- 
P.  ARosDiKAiEi,  L.  var.  piCTA  ( HoFt. )  Hibbou  Graaa.    Common  in  gardens 

and  occasionally  adventive. 
P.  Canarieksis,  L,    Canary-grass.    Waste  placea  i  occasional  and  adven- 

PHLEUM 
P.  PBATBNSE,  L.    Timothy.    Fields ;  common. 
PHRAGMITES 
P.  communiE,  Trin.     (P.  Phragmltes,  Karst. )  Swampy  mai^ins  of  ponds 
and  lakes ;  occaeional. 

POA 
P.  aliodcB,  Gray.    Moist  woods  ;  common. 
P,  ANNUA,  L.    Waysides  and  fields 
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P.  oi>tn>BRS8A,  I..     Ei^liab  Blue-grass.    Dry  fields  &nd  woodlands ;  com- 

P.  dcUIii,  Torr.     Dry  rocky  woodlands  ;  frequent. 

P.  San,l^  (P.  eerotina,  Efarb.)  Fowl  Meadow-grass-  Wet  eoil  ;  com- 
mon. Tbe  form  known  in  Europe  as  P.  fertilit.  Belch,  also  occnrs  at 
Burlington,  Jonet,  probably  introduced. 

P.  Uxftf  Haenke.    Summit  of  Ml.  Mansfield,  Robbim. 

P.  nemonli*,L.  Rocky  woodlands  and  mountain  clifiB :  occasional  and 
variable.  A  form,  var.  itrictior,  Gray,  from  the  ialanda  ajid  headlands 
of  Lake  Champlain  ib  of  erect  habit,  and  approachea  P.  caetia,  Smith. 

P.  ptAtcnrii,  L-    Kentucky  filue^rass.    Pastures  and  fields ;  common. 

P.  pratcD^  U.  var.  anguriifoliat  Smith.  Groton  Fond,  Baia  ;  bog,  Lake  Wil- 
loughby,  Jona. 

SPARTINA 
S.  cynMuri^dM,  Willd.   "Bellows  Palls,"  Cdrfy.  Shoresof  Lake  Champlain 
and  tributaries ;  frequent. 

SPOROBOLUS 

S.  upct,  Kunth.    Thompson's  Point,  PrijigU. 

S.  terotlnut,  Gray.  Wet  soil ;  Ripton,  Boyee ;  Bakersfield,  Prirtglt ;  Peach- 
am,  Blanehard;  frequent  in  elevated  bogs  of  Windham  county.  Grout. 

S.  vaginaefloii^  Wood.  Dry  soil  ;  occasional  and  variable.  Tbe  commoner 
forma  represent  S.  ncglectut,  Naeh.  Plante  found  at  Burlington,  Jonet, 
correspond  to  8.  minor,  Vasey.  ProfessorScribuerbasexamined  theae, 
however,  and  decides  that  all  are  included  in  Wood's  species. 

TRISETUM 
T.  lubt^CAtum,  Beauv.  (T.  subspicatum,  Beaiiv.  \'ar.  molle,  Gray.)  Dry 
woods  and  ledges ;  occasional. 


Z.  »qu»tica,  V.    Marshy  borders  of  'Lake  Champlain  and  its  Iribataries  ; 
occasional. 
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CYPEIIACEAE.    SEDGE  FAMILY 

OAREX.    Sedob 
I,  Willd.     Dry  ahady  ledges  ;  ootmnon  in  Western  Vermont.  For 
description  see  Bot.  Gaz.  21 1  7.    1896. 
C  alopccoUcat  Tuoberm.     Wet  meadows  ;  Middlebury,  Braintrd;  Bnrling- 

ton,  T.  E.  Haien. 
C  aqiutllii,  Wahl.    Borders  of  ponds  and  rivers  ;  occasional. 
C  uctata,  Boott.    Moist  woodlands :  common. 
C  atfata,L.  var.  ovata.  Bootl.    (C.  atratiCormis,  Britton.)Smu^1er8'  Notch, 

Ptinqlt. 
C>  autea,  Nutt.    Moist  meadows ;  common. 

C  B*cUl,  Boott.    (C  durifolia,  Bailey. )  Shaded  ledges  ;  occasional. 
C  bromoida,  Schkubr.    Bogs  and  swamps  ;  common. 
Swatnps ;  occasional. 

var.  alpicola,  Wahl.     (C.  brunnescene,  Poir.)  Summits  of 
Green  Mountains. 
C  canaccu,  var.  polyftachra,  Boott.      (C.  arcta,  Boott.)    Low    woods; 
Feacham,  Slanchard;   Knight's  Island,  Braxnerd;   Highgate  Springs, 

C  caaMceot,  L.  var.  vulgarii*  Bailey.  (C.  hrannescens,  Poir.  var.  gracilior, 
Britton.)  Moist  woodlands  ;  common. 

C  csstanca,  Wahl.  Low  meadows  ;  local,  e.  g.  Pomfret,  Barnet,  Middle- 
bary. 

C  ecptialoidea,  Etewey.  Moist  woodlands;  Middlebury,  Barl ;  Hartford, 
Bain. 

C  ccpbalopbora,  Muhl.    Fields  and  woods  ;  L-ommon. 

■C  cbordorhiia,  Ehrh,  Cold  bogs;  Bristol  Pond,  PringU;  "Eastern  Ver- 
mont," Congdon;  Perch  Pond,  J.  R.  ChurehiU;  Colchester,  Jonee,  Groui. 

C  cocnmiiiili,  Bailey.     (C.  pedicetlata,  Britton.)  Dry  hillsides  ;  common. 

C  cmnmuniit  Bailey,  var.  Theekri,  Bailey.    Dry  rocky  woods  ;  occasional. 

C  conoidea,  Schkuhr.    Moist  meadow ;  occasional. 

C  crioHa,  Lam.    Swales  and  along  brooks  ;  common. 

C.  defaili^  Michz.  var.  Rudgei,  Bailey.  (0.  tenuis,  Kudge.)  Frequent  in 
moist  sterile  soil  along  the  mountains. 

C.  dcfkaui  Hornem.  Moist  thicket,  bordering  Abby  Pond,  Ripton,  Brain- 
erd;  Peacham,  Blanchard. 

C.  dcflexi,  Hornem.  var.  Deaod,  Bailey,    Groion,  PringU. 
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18  FLORA    OF   TBRMnHT 

C.  Deweyaiia«  Schnein.    Dry  woodlands ;  comraoa- 

C  digitelk,  Willd.    Dry  open  woods  ;  Irequent. 

C  (burnut  Boott.    (C.  setifotia,  Britton.)  Frequent  on  dry  ehaded  tiine- 

C  ezilit,  Dewey.     Peat  boga  ;  Bristol,  PringU ;  Feacham,  Blanchard. 

C  fiUfofmii,  L.    Peaty  borders  of  ponds  ;  frequent. 

C  filiformi*,  L.  vsr.  UtifotJi,  Boeckl.     (C.  lanuginoBa,  Michs.)  Swales  and 

low  meadows ;  frequent. 
C.  tUcvx,  L.     Low  meadows  ;  common. 
C  flava,  L.  var.  gramiou,  Bailey.    Wet  margins  of  apriogs  and  low  borders 

of  ponds  ;  common. 
C.  naTa,  L.  viridub,  Bailey.     (C.  viridula,  Michx.j  Shores  of  lakes  and 

rivers  ;  Fairleel*ke,  Blaiiehard;  Pomfret,  Morgan;  White  River,  Flinl. 
C.  foeoea,  Willd.    Dry  woods,  often  on  rocks  ;  rare. 
C  focnea,  Willd.  var.  perplexa,  Bailey.    Dry  copses  ;  A[iddlebury,  Brainerd; 

Fairlee,  Blanchard;  Rutland,  Eggletton. 
C.  follicuiat^  L.    Cold  swaiiipe  ;  Stratton  and  Marlboro  Ponds,  GrmU. 
C.  fonnosa,  Dewey.     Moist  meadows ;  Sunderland,  £^^«/(in,-  Middlebary, 

Brainerd. 
C  futca*  All.  Bogs;  "Burlington,"  Torrey;  Fairlec,  Jetup;  Mendon,  Egglet- 

C  gradUima,  Schwgin.    Low  meadows ;  c 

C.  gtanularit,  Muhl.    Moist  meadows  ;  c 

C  granularii,  Muhl.  var.  HaUana,  Porter.     Burlington,  T.  E.  Hazen. 

C  Grayii,  Carey.  (C.  Aea-tlrayi,  Bailey.)  Swales,  along  rivers  and  lakes  ; 
rare. 

C  giuea,  Wahl.    Along  brooks  in  thickets  ;  occasional. 

C  gynaiidra,  Schwein.    Wet  ground,  especially  in  the  mountains  ;  frequerit- 

C  Hltcbcockiana«  Dewey.     Rich  woods ;  occasional. 

C  Houghtonii,  Torr.  Dry  sandy  banks  ;  Norwich,  E.  A.  Edmvndt;  Rut- 
land, I-^gkilmi. 

C  hystridna,  Muhl,     Wet  meadows  ;  common. 

C  interior,  Bailey.  (C.  ecliinata,  var.  microetachys,  of  Gr«y  Manual  in 
pare.)  Boggy  meadows  ;  common. 

C.  iotunuscent,  Rudge.     Wet  woods  and  pastures  ; 

C  laziculmii,  Schwein.    Hoist  copses  ;  occasional. 

C  laziflofa,  Lam.    Moist  meadows  ;  occasional. 
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C  laxiflora,  Iaeq.  var.  latifolta,  Boott.    (C.  Albursina,  Sheldon.)  Moist  rich 

woods ;  frequent. 
C.  laxlfkna.  Lftts.  var.  patulifoliaf  Carey.    Rich  woodlands  ;  frequent. 
C  hzillofa. Lam-  var.  ttrialuU,  Carey,     (var.  bl«tida,  Boott.)  moist  mea- 

C  k^flora.  Lam.  var.  vukni,  Baitey.    Copses  and  meadows ;  common. 

C.  leatieuUrii,  Michx.    Sandy  borders  of  ponda  and  lakes  ;  rare. 

C  leplalMt  Wahl.  (C.  polytrichoides,  Muhl.)  Wet  toO"^  ^"'^  '^b  ;  fre- 
quent. 

C  'limoca.  L.    Bogs  ;  common. 

C  livida,  Willd.    Bogs  north  of  Bristol  Pond,  PrinffU. 

C'longlrostrJi,Torr.     Shady  ledges  ;  frequent. 

C  lupuHiu,  Mubl.    Swamps  and  ditches  ;  common. 

C  lupuHna,  Muhl.  var.  peduncuUta, Dewey.  North  Hero,  Brairurd;  New- 
fane,  Qrout. 

C.  lupuUna,  Muhl.  var.  polystachya,  Schwein  and  Toir.  (C.  liipulirormis, 
Sart.)  Marshes  along  Lake  Champlain. 

C  lurida,  Wahl.    Wet  meadows  ;  common. 

C  lurida,  Wahl.  var.  graciBs,  Bailey.  (C.  Batleyi,  Britton.)  B<«s  in  the 
mountains ;  frequent.  ' 

C  lurida,  Wahl.  var.  parvula,  Bailey.    Occasional. 

C>  MagflUflica,  Lam.    Cold  bogs ;  occasional. 

C  Mkhauxiana,  Boeckl.  (C.  abacta,  Bailey.)  B<^  and  lake  borders  at 
high  altitudes.  Sterling  Pond,  PringU;  frequent  in  the  elevated  bogs 
of  Windham  county.  Grout;  FifieldPond,  Wallingiord,  ipy/fg/on;  also 
at  Lake  of  the  Clouds,  Mt.  Manslield,  from  seed  sown  there  by  Mr. 
Pringle. 

C.  monilcf  Tuckerm.     Swales ;  common. 

C  mooilc,  Tuckerm.  var.  mcmtraMr  Bailey.    Occasional. 

C  Muhlenbergii,  Schkuhr.     Dry  sand,  near  Fort  Ethan  Allen,  Hazen. 

C  Novae-Angliae,  Schwein.  Shady  knolls  ;  Stratton,  Grout ;  Chittenden, 
EggUelon;  Underbill  and  Cambridge,  llrainerd;  also  in  an  open  sandy 
meadow  near  Brigham  Academy,  Bakersfield. 

I,  Schuhr.     Dry  copses ;  rare.     Middlebury,  Brainerd. 
,  Michx.      Bogs;    Peaoham,    Blancliard;   Stratton,   Groiil ; 
Sunderland,  Eggleiton. 

Low  meadows ;  common. 
1,  Lightf.     Sphagnum  bogs  ;  rare. 
I,  Muhl.    Dry  woods  ;  frequent. 
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C  Pcniaylvuiicji,  Lam.    Shadj'  hillsides  ;  commoD. 

C  pkatafinca,  lem.    RicU  woods  ;  frequent. 

C.  {tbtypliyllat  Carey.    Sbadj  banlcs  ;  common. 

C.  pradm,  Wahl.    Springy  bogs  in  woods ;  occasional. 

C  Fwudo-Crperm,  L.  Swampa;  Knight's  Island,  Brainerd;  Barnet, 
BUmehard. 

C.  PMudo-Cypcfttt,  L.  var.  Amcricanaf  Hocbst.    Swamps ;  occasional. 

C  pabtsctM,  Muhl.  £ich  woods ;  Barnet,  BUauAard ;  occaaionally  in  Ad- 
dison county,  Brainerd. 

C  retrorsa,  Schwein.    Swamps ;  common. 

C  relona,  Scliwein.  var.  Hutii,  Gray.  (C.  Hartii,  Dewey.)  marshes;  oc- 
casional. 

C  rigid*,  Gooden.  var.  Big^lovii,  Tuckerm.  (C.  Bigelovii,  Torr. )  Alpine 
summits  ol  Green  Mountains. 

C  rigid*,  Gooden.  var,  Goodenovti,  Bailey.  (C.  Goodenovii,  J.  Gay.)  Wet 
meadows  ;  Feacham,  Blancluird. 

C  ripuia,  W.  Curtis.    Swales ;  occasional. 

C.  rasca,  Schkuhr.    Rich  woods  ;  common. 

C.  ro«ca,  Schkuhr.  var.  mjaor,  Boott.    Willoughby  Lake,  Wm.  Booll. 

C  rotu,  Schkuhr,  var.  radbu,  Dewey.    Shady  knolls ;  frequent. 

C  taltuendt,  Bailey.  (C.  altocaulis,  Britton. )  Deep  swamps;  Sutton, 
PHngle. 

C  KsUmtatSchwein.    Springy  bogs  in  woods  ;  frequent. 

C  Schwdniteii.  Dewey.  Swamps  ;  local.  Pownal,  Dewey;  Salisbury,  Brain- 
erd ;  Manchester,  Mitt  Day. 

C  sdrpoidca,  Miohx.  Alpine  cliffs,  Willoughby  I^ke,  Smn^^ler's  Notch; 
also  Mt.  Equinox,  Manchester,  Miu  Day. 

C  scoparia,  Schkuhr.    Moist  meadows  ;  common. 

C  scoparia,  Schkuhr.  var.  minor,  Boott.    Rocky  and  sterile  pastures. 

C  tlccata,  Dewey.  Sandy  shore  of  Lake  Champlain  north  of  the  Lake  View 
Cemetery,  Burlington. 

C.  tparguiioldei,  Muhl.    Rich  woods  ;  frequent. 

C  tquamsa,  L.  [C.  typbinoides,  Schwein.)  Low  borders  of  streams  and 
lake  margins  in  western  Vermont ;  occasional. 

C  rtMilb.  Willd.  (C.  echinata,  var.  microstachys,  Boeckl.)  Wet  meadows 
and  pastures,  especially  in  the  mountains. 
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C  (tcriUi,  Wiltd.  var.  utguriat^  Bailey.     Mostly  in  shade  at  high  altitudes. 

C  ftniUi,  Willd.  var.  exccUor,  Bailey.     Wet  matgins  of  ponds  and  brooks. 

C  ttipata,  Muhl.    Swales  ;  common. 

C  ttna^ata,  Willd.    Dryish  copses  and  fields  ;  common. 

C  itnmlnea,  Willd.  var.  bfevjof,  Dewey.  [C.  featucacea,  Willd.)  Gard- 
ner's Island,  Srainerd. 

C  rtranunea,  Willd.  var.  Cnwd,  Boott.  (C.  Bicknellii,  Britton.)  Dry 
banks ;  occasional. 

C  (tnmlnea,  Willd.  var.   tninbiliii  Tuckerm.    Moist,  shady  places;  occa- 

C  strict^  Lam.    Swalee  and  marshes  ;  common. 

C  ttrictaf  Lara.  var.  aiigiBtaU. Bailey.     Manchester,  XUt  Dai/. 

C  itrtetat  Lam.  var.  cortlniiiu.  Peck.    Essex  Junction,  Brainerd. 

C  ttricla,Lam.  var.  decora,  Bailey.     (C.  Haydeni,  Dewey.)  Barnet,  Blan- 

C  teneOat  Schkuhr.    Cold  swamps ;  frequent. 

C  Inudflora,  Wahl.  Quaking  bog,  Bristol  Pond,  l*ringU;  Cedar  swamp, 
Fair  Haven,  Oaket;   Salem  and  Burlington,  Robbini;  Peacbam,  Slan- 

C  tcntiuKub,  Gooden.    Bogs;    Bristol  Pond,   PringU;   Peacbam,    Blan- 

C  teretliMcala,  Gooden.  var.  nmoaa,  Boott.  (C.  prairea,  Dewey.)  Bristol 
Pond,  Brainerd :  Peacbam,  Blanrhard;  Rutland,  O.  H.  Rou. 

C  b)Tta«  Boott.    Alot^  moantain  streams ;  frequent. 

C  trtbulddcs.  Wahl.    Open  swalee;  frequent. 

C  tribuloidcii  Wabl.  var.  BefaUii Bailey.    Dry  low  grounds  ;  common. 

C  tribuloides,  Wahl.  var.  criitata,  Bailey.  (C.  criBlatella,Britton.)  Wet 
ground ;  frequent. 

C  tribuloidci,  Wahl.  var.  rcductaf  Bailey.  (var.  moniliformis,  Britton.) 
Moist  copses  ;  occaeional. 

C  triceis, Micbx.  var.  hkiuta.    Moist  fields  ;  occasional. 

C  triipcfma.  Dewey.    Cold  bogs  in  shade  ;  frequent. 

C  Tucfcennani<  Dewey.    Swales  and  marshes  ;  frequent. 

C  umbeUata,  Schkuhr.    Rocky  bills  and  dry  knolls  ;  frequent. 

C  lunbellata,  Schkuhr.  var.  vidiUi  Dewey.    In  shade  ;  occasional. 

C  utricukta,  Boott.    Marshy  borders  of  ponds ;  occaBionel. 
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C  utricttlata.  Boott-  var.  ndoor,  Boott.    With  the  species. 

C.  viMtccntf  Muhl.    Moist  pastures ;  occasioDal, 

C  vifcacciu,  Muhl.  var.  cost&tit  Dewey.  (C.  costellata,  Britton.)  Moist 
copses  ;  Middleburjr,  Brainerd. 

C  vul^ooidca,  Michx.    Moist  pastures  ;  common. 

C  xaotfaoc&rpa,  Bicknell.  Moist  meadows ;  common  in  Addison  coanty 
Brainerd. 

C  uctata  X  cutattca.  Bailey.     One  plant,  Middlebury,  Brainerd. 

C.  lurida  X  lupiilinat  Bailey.    North  Hero,  Morong. 

C  Etricti  X  torta,  Femsld,  o.  hybr.  "Culm  tall,  7.6  dm.  high,  and  strict  as 
in  C.  atrkla ;  leaves  linear,  acute  as  in  C.  toria,  much  shorter  and  softer 
and  with  less  attenuate  tips  than  in  C.  ttricia;  bracts  elongated,  over- 
topping the  culm  ;  spikes  erect,  1,6  to  6  cm.  long,  the  pistillate  loosely 
flowered  ;  scales  ovate- lanceolate,  acute,  dull  brown  with  green  middle 
and  narrow  pale  mai^in  ;  perigynia  ovate- lanceolate,  thin,  dull  green, 
nerveless,  the  elongate,  generally  empty,  tip  exceeding  the  scale  and 
sometimes  recurved.  Mt.  Mansfield,  Vt.,  July  3,  1896,  (G.  G.  Ken- 
nedy). Very  clearly  combining  the  characters  of  the  two  parents.  Id 
the  foliage  and  in  most  of  the  perigynia  like  C.  torta;  but  in  its  tall, 
stiff  habit,  and  acute  scales  like  C.  ttricta." — M.  L.  Fernald  in  letter. 

CLADIUM 
C  mariacoides,  Torr.    Low  borders  of  ponds  ;  occasional. 

CYPERUS 
C  arisUlui,  Rottb.     [C.  inflexus,  Muhl. )  Wet  sandy  soil ;  frequent. 

i,  Torr.     Sandy  shores;   Fairlee  I^ke,  Jeitip;  Lily  Pond,  Ver- 
.,  Orout;  Grand  Isle,  Pringle. 

t,  Torr.     Low  ground  ;  rare.     Peacham,  Blanckard.     Wet  sands 
of  Connecticut  River,  Westminster,  Brainerd. 
C  diaadrus,  Torr.  var,    cutaneui,  Torr.      (C.  rivularis,  Kunth.)  Wet  soil ; 


C  eKuleotiu,  L.  Alluvial  soil ;  occasional. 
C  BUculmli,  Vahl.  Dry  sands ;  common. 
C  Houghtonlir  Torr.  Fairlee  Lake,  Je»up. 
I,  L.    Moist  soil ;  frequent. 


DULICHIUM 
.  D.  tpatfiaceum,  Pere.    Borders  of  ponds ;  frequent. 
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ELEOCHARIS.    Spike-bush   - 
E.  adcular!!,  R.  Br.    Pools  and  shores  below  high  wat«r  mark  ;  common. 
E.  diandn,  C.  Wright,  var.  depreea,  Femald.      Wet  sande  of  Connecticut 

River,  Westminster,  Brainnd.    See  Rbodora,  2 1 60.  1900. 
E.  intamedui  Scbult«s.    In  mire  or  wet  sands  ;  occasional. 
E,  obtuM,  Schnltes.     (E,  ovata,  of  recent  manuals.)  Muddy  places  ;  com- 

E.  obtum*  Schultes.  var.  jefwia,  Femald.  A  dwarf  form  of  drier  ground  ; 
frequent. 

E.  oHvac**,  Torr.  Soft  mire;  Bristol  Pond.  Pringle;  Abby  Pond,  Ripton 
and  lake  Danmore,  llrainerd.    Eenney  Pond,  Newfane,  Oroul. 

£.  cm,f^,  R.  Br.  In  soft  black  mire,  inlet  of  Abby  Pond,  Ripton,  Brainerd  ; 
Spectacle  Pond,  Wallingford,  Eggleelon.    Rare. 

E.  ovata,  R-  Br.  var.  Hemtti,  Uechtritz.  Dead  mouth  of  inlet.  Lake  Dun- 
more,  Brainerd.     See  Uhodora  1 1 137.  1899. 

E.  pjtluttrts.  R.  Br.    Low  borders  of  ponds ;  occasional. 

E,  palottrls,  R.  Br.  var.  calva.  Gray.  Stony  clay,  shores  of  lake  Cham- 
plain  ;  occasional. 

E.  pAluttrit,  R.  Br.  var.  glauc«*ccnt,  Gray.    Moist  grassy  places ;   common. 

E.  paltntrh,  R.  Br.  var.  vlgcni,  Bailey.  Low  sandy  shores  of  lake  Cham- 
plain  ;  frequent. 

£.  paucillofa.  Link.  (Scirpus  pauciflorus,  Lightf.)  Wet  soil,  Lyndon,  G>ng- 
dtm;  Willoughby ML,  Tuckerman. 

E,  pYgmaxi,  Torr.     Near  Willoughby  Lake,  WalUr  Deant. 

E,  tcnub,  Schultes.    Wet  meadows  and  lake  bordere  ; 


ERIOPHORUM    Cotton-grass 
E.  alplnom,  L.    Cold  b<^,  especially  in  mountains  ;  common. 
E.  (;ndlc,  Koch.     Bogs;  Middlebury,  Ripton,  Brainerd ;  Ryegate,  Blaa- 

£.  gradlCf  Koch.  var.  paudncrviuni,  Engelm.     Bogs  ;  occasional. 
E.  polyiUchyon,  L.    Springy  hollows  and  bogs ;  common. 
E.  vagfautom,  L.    Peat  bogs ;  occasional. 

E,  Vlrginlcum,  L.    Peat  bogs  ;  frequent. 

FIMBRISTYLI8, 

F.  atihimnaBi,  R.  &  G.    Lily  Pond,  Vernon,  Oroul. 

F.  capiUari^  Gray.    (Stenophylluscapillaris,  Britton.)    Dry  sands  i  rare. 
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RHYNCHOSPORA.    Bsaked-rcbh 
R.  alba,  Vahl.    Boga  ;  frequent. 

R.  capiUacca.  Torr.     Willoughby  Mountain,  Jetup  ;  Hartford,  Horgan. 
R.  fioca,  R.  &  S.     Low  Krounda ;    Thetford,   Blanchard;    Wells  River, 

HoTiford :  Thettord  Centre,  Jetup. 
R.  gflooKraU,  Vahl.    Moiat  Boil ;  occasional. 

SCIRPirS.    ButRUsn.  Cldb-bdsh 

S.  alnttn,  Fernald,  (Rhodora  2:  18.  1900).     (a  Peckii,  Britton,  in  put.) 
Moiat  meadows  and  borders  of  bogs  in  the  mountains ;  occasional. 

s,  Muhl.    Moist  meadows  ; 


S.  alrociiJCtw,  Feraald,  (See  Rbodora,  2:17 and  1:137.)  Wetmeadowa;  com- 
mon, especially  in  the  mountains. 
S.  atrodnctut,  Fernald.  var.  graadit,  Fernald.     Ripton,  Brainerd.     (See 

Rhodora  2: 17.  1900.) 
S.  atiadoctut)  Fernald.  var.  brachypodu*,  Fernald.    Bogs  at  high  altitudes  ; 

occasional. 

Moist  rocks  of  alpine  summits ;  local. 
,  Kunth.      {Eriophonim    cyperinum,  L.)  Woot-gnus.      Wet 

meadows ;  common. 
S.  cvperinut,  Kuntfa.  var.  Andmvdi,  Fernald.    Middlebnry,  Brainerd. 
S.  cypcrinui,  Kuntli.  var.  condenaatw,  Fernald.    Middlebury  and  Ripton, 

Brainerd. 
S.  d«biU»,  Pursh.     Wet  soil,  Norwich,  Jteup ;  Westminister,  Brainerd. 
S.  fluvlatUit,  Gray.    Marahy  borders  of  bays  and  streams,  Lake  Champion  ;  . 

occasional. 
S.  bcuttrlt,  L.    In  shallow  water  ;  common. 
S.  pedjcellatui,  Fernald.   (Rhodora 2:16.  1900.)  Swales;  common. 
S.  pediccOatui,  Fernald.  var.  puflm,  FemaJd.    Swales  and  Ix^y  margins  of 

ponds ;  frequent. 
S.  pUnifoUu*,  Muhl.     Mount  Philo,  Charlotte,  Pringle. 
S.  pungmsfVahl.     (S.  AmericanuB,Pers.)Sandybordereof  lakes;  frequent. 
S.  robrotinctui,  Fernald.     'i^.  microcarpus,  of  III.  Flora,  Britton  &  Brown. ) 

Wet  meadows  ;  common,  especially  in  mountains. 
S.  Smithii,  Gray.    Keeler's  Bay,  Ferrisburgh,  £.  Faxon;  mouth  of  Winooski 

River,  Oroirf  and  Tracy. 
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S.  MjblermiiMlla,  Torr.     Gronl  Pond,    Stratton,    Qrout;    lAke   Dunmore, 

Braiturd. 
S,  Toneyi,  OIney.    Muddy  shorea,  Fort  Caaain,  Ferriabui^h,  Brainerd; 

Barnet,  Btanchard;  pondB  of  Windbain  Co.,  Orout. 

ARACEAE 

ACORUS 
A.  Ctlamuit  L.    Sweet  Flag.    Marehee  ;  common. 

ARIS^MA 
A.  Dncontium,  Schott.  Low  grounds.  "Shoreham,"  Robbini ;  Weybridge, 

Braintrd. 
A.  trifjiy^uni,  Torr.     Indian  Turnip.    Rich  woode ;  common. 

OALLA 
Ct  pftltatrit,  L.     WildCalla-    Bueb  and  mardbee ;  frequent. 

PELTANDRA 
P.  undulata,  Baf.    Shallow  water.    Colchester  Pond,  Bobbins;  Middlebury, 
Brainerd;  Briatol  Pond,  PringU ;  Lake  Bomoaeen  marahes,  Eggletton. 

8YMPL0CARPUS.     (SPATHYEMA) 
&  ioetidin,  Saliab.    Skunk  Cabbage.    Wet  places;  occasional.     Common 
about  Burlington. 

LEMNACEAE 

LEMNA.    Duckweed 
L.  inlnor,L-    North  Hero,  Jfobbinf;  Highgate,  Jriru;!;  Thetford,  it/ancfiarcf ; 

Burlington,  Jonen. 
L.  triiulOL)  L.  Still  water  ;  frequent  in  marshes  bordering  Lake  Cbamplain. 

SPIRODELA 
S.  polytrhiu,  Scbleid.    Duckweed.    Stagnant  poula ;  common. 


XYRIDACEAE 


X.  CwoIiDuiaa,  Walt.    Wet  borders  of  ponds  ;  "  Brattleboro,"  Frotl ;  New- 
fane,  Grout. 
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ERIOCAULEAE 

ERIOCAXJLON 
E.  KpUii(akrct  Withering.    Borders  of  ponds  and  It^ea  ;  frequent. 

PONTEDERIACEAE 

HETEBAJfTHERA 
H.  gnunlae*,  Vatil.     (H.  dubia,  MacM.)  Ponds  and  streams  ;  freqoent. 

PONTEDERIA 
P.  conlaU,L.  Pickerel  Weed.  Borders  of  ponds  and  alow  streams;  frequent. 

JUNCACEAE.     RUSH  FAMILY 

JUNCUS.    Bdbh 
].  dplnui,  Villars,  var.  Inkgi^  Friei.  (J.  Richardson ianus,  Schnlt. )  Knight's 

Island,  PringU. 
J.  aiticulatu*!  L-    Peacham,  Blanckard ;  Joe's  Pond,  W.  Danville,  Jonet  ; 

Mancheater,  3/tsa  Day ;  Pownal,  EggUHon. 
}.  bfacfayccphaltn,  Buch.    (J.  Canadensis,  J.  Gay.  var.  bracfaycephalus,  Bq- 

gelm. )  Moist  sandy  soil.    New  Haven  and  Woodbury,  Brainrrd ;  Que- 

chee  Gult  and  Pownal.    Egglaton. 
J,  Wonitn,  L.    Low  ground  ;  common. 
J.  Ctnadcniii,  J-  Gay.     Borders  of  ponds  ;  common. 
J.  Cwuutcnd*,  J.  Gay.  var.  bfcvicaudattM,  Engelm.    (J.  Canadensis,  3.  Gay, 

var.  coarctalus,  Engelm. )  Moist  places  in  mountains ;  common. 
J.  dfiMUit  L-    Moist  meadows  ;  common. 

J.  fUlfonniif  Xi.    Sandy  shares  o[  northern  Lake  Champtain  and  on  moun- 
tain summits ;  occasional. 
J.  Grcenii,  Oakes  and  Tuckerm.    Newfane,  .V,  A.  Hwce. 
J.  marginatuif  Roatk.     Newfane,  SI.  A.  Hoice. 
J,  oodMutf  L.    Wet  meadowB  :  common. 
J.  pdocarptMf  E.  Meyer.    Shores  of  ponds ;  occasional. 
J.  Uaolf,  Willd.     Fields  ;  common. 
J.  trt^ui.L.    Summit  ot  Mt.  Mansfield,  Robbin»;   Camel's  Hump,  Tucktr- 

man  and  Macrae. 
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LUZDLA.     (JUNCOIDES) 

L.  ounpcatri^  DO.    Drv  woods  and  fields ;  frequeot. 

L.  ipadkca,  DC.,  var.  mcUnooTpa,  Meyer.  (J.  parviflorom,  Goville.)  Wet 
places  St  high  altitudes.  Mt.  Mansfield,  Robbiw;  Camel's  Hnmp, 
Tueterman  and  Macrae;  Kiliinston,  Sargent  and  Bggleton;  Pleiad 
lAke,  Hancock,  Brainerd. 

L.  qtkata*  Deavauz.    Smuggler's  Notch,  PringU.    Nearly  extinct. 

L.  vmulii,  DO.    Woods  and  banks  ;  frequent. 

UUACEAE.    LILY  FAMILY 

ALLIUM.    Onion 
A.  PiOTDLosuM,  L.     Welr.h  Onion.    Manchester,  Miti  Day. 
A.  Scbocooptanun,  L.    Chives.    Moiet  rock;  shores  of  Connecticut  River. 

Windsor,  Leland;  Hartland,  EggUaon. 
A.  tricoccum,  Ait.     Wild  Leek.    Rich  noods  ;  frequent. 

A8PARAGUB 
A.  OPPiciNALts,  L.    Escaped  from  gardens  ;  occasional. 

CLINTONIA 
C  borcallt,  Raf.    Cool  moist  woods  ;  comnion. 

ERYTHBONIUM.     Doa-TOOTH  Violct 
E.  AmeriCMHtait  Ker.    Adder's  Tongue.   Rich  copses  and  woodhnds ;  com- 

HEMEROCALLIS.    Day  Lilt 
H.  FULVA,  L.    Roadside  escape  from  gardens ;  occasional. 

LILUM.    Lily. 
L,  f^^r^f^^i  L.    Yellow  Lily.    Moist  meadows ;  common. 
h,  PhUadelphicum,  L.    Red  Lily.    Sandy  open  woodlands ;  common. 
L.  TiQRiNinf,  Eer.    Tiger  Lily.    Roadside  escape  from  gardens.    Feacham, 
Blanehard;  Rutland,  Eggleston ;  Burlington,  Jtfui  ilrown. 

MATANTHEMUM 
M.  Canadwttt,  Desf.     Woods  ;  common. 

MEDEOLA 
M.  VirginiMui,  L.    Indian  Cucumber.     Rich  moist  woods  ;  common. 


^dbyCoogle 


OAKESIA,     {UVULAR[A) 
O.  KttillfoHa,  Watson.    Moist  woodland?;  common. 

POLYGONATUM.     Solomon's  Shal 
P.  bifloruin,  Ell.    Wooded  hillBides  ;  common. 
P.  ^giattum,  Dietrich.      (P.  coraioutatum,    Dietr.)  Meadows  and  river 

banks.    "Hartford,"  Ward;  Manchester  aod  Vernon,  Qrout;  Fairiee, 

Jaup  and  SargaU ;  Pownal,  Eggleiion  and  Andrewt. 

SMILA.CINA.    (VAGNEEA)    False  Solomon's  Sbal 
5.  raccmoM,  DesC.    Moist  copses  ;  common. 
S,  itcUata,  Desf.    Moist  banks  and  meadows  ;  frequent. 
S.  trifollai  Deaf.    Cold  ephagnum  ewamps ;  occasional. 

SMILAX.    Grbbn-bbier 
S.  tmbaccaf  L.    River  banks  and  moist  tliickete  ;  frequent. 

STREPTOPUS.  TwisTBD  Stalk 
S.  fcmplezifoUdi,  DC.  Wet  mountain  woods  ;  frequent. 
S.  co«euif  Michx.    Cold  damp  woods  ;  common. 

TOFIELDIA 

T.  glutJnoNL,  Willd.  ,Quechee  Gulf,  Leland.  [Sumner's  Falls,  PlainSeld, 
N.  H.,  SargtiH.'] 

TRILLIUM.    Wake-rofin 

T.  cctnuom,  L.    Nodding  Trillium.    Moist  wooda  ;  occasional. 

T.  cTfchnn,  L.     Purple  Trillium.    Rich  woods  ;  common. 

T.  grandifloruin,  Salisb.  White  Trillium.  Rich  moiet  woods  of  western  Ver- 
mont;  common  tnlbeChamplain  valley.  Not  known  east  of  theGreen 
Mountains. 

T.  undnlatom,  Willd.  (T.  erythrocarpum,  Michx.)  Painted  Trillium.  Cool 
moist  woods ;  frequent. 

UVULARIA.    Bellwort 

U.  gTandiflwa,  Smith.     Rich  woods  ;  common. 

(J.  perfoliata,  L.     West  Rutland,  rare,  Pownal,  abundant,  EgglegUm. 

VERATRUM.    False  Hbllebobb 
v.  viride,  Ait.    Indian  Poke.     Wet  mc-adoFB  andswamps ;  common. 
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ZYGADENUS 
Z.  cI^uis.PurBb.    Bluffs  of  Lake  Cham  plain,  FeniBbui^b,  Brainerd. 

miOACEAE.    IRIS  FAMILY 

IRIS 
I.  ventcdot,  L.    Blue  Flag.     Wet  meadows  ;  common. 

SISYRINCHIUM.     Blub-evbd  Qrabs 
S.  anguftifolium,  Mill.    Moist  meadows ;  common. 
S.  Atlanticucn,  Bicknell.    Straiton,  above  2000  feet,  Qrtmt. 

ORCHIDACEAE.     ORCHID  FAMILY 

APLECTRUM 
A.  fiiemale,  Nutt.    (A.  apioatiim,  B.  S.  P. )  Rich  woods ;  occasional. 

ARETHU8A 
A.  bolboM,  L.    Sphagnum  bogs ;  occasional. 

CALOPOGON.     (LIMODORUM) 
C  pulchellm,  R-  Br.     (L.  tuberosum,  L.)  Bogs  ;  occasional. 

CALYPSO 
C  borcaHi.  Salisb.    (0.  bulbosa,  Oakes.)  Coldcedarewampsof  the  northern 
counties;  rare. 

CORALLOKHIZA.    Corai--boot 
C  imiata,R-  Br.    (C.  Oorallorhiza,  Karat.)  Swampsand  damp  woods;  fre- 

C  muhifkira.  Nutt.    Dry  woods  ;  occasional. 

C  oJontofhita,  Natt.     "Bellows  Falls,"  Carey;   Pease  Mountain,  Pringle  ; 
Pownal;  EggUilon. 

CYPRIPEDIUM.    Ladv'b-smppsb.    MoccAsiN-rtowEK 
C  acaule,  Ait.    Stemless  Lady's-slipper.     Woods  and  swamps  ;  frequent. 
C 'wktlniim,  B.  Br.  Ramshead.  Rocky  woods  and  swamps  ;  local  and  rare. 
-C  parviflofum,  Salisb.     Smaller  Yellow  Lady's-slipper.      Bc^s  and  low 

woods ;  frequent. 
C  pubocRUf  Willd.    (C.  birsutum.  Mill.)  Lai^r  Yellow  Lady's-slipper. 
Rich  moist  woods  ;  frequent. 
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C  RpecUbile,  Saliab.  (C.  reginae.  Wall.  ]  Sbowy  lAd^r't-slipper.  Cold 
enuDpe;  occaaional. 

GOODYERA.    (PERAMIUM.)    Rattib-bkakk  Plamtaim 

C.  pubocent,  R.  Br.     Dry  noode  &t  low  attitudes  ;  ckccaaional. 

G.  Kpent,  R.  Br.    Hemlock  woods,  Abby  Pond,  RlptoD,  Brainerd. 

G.  ttpta*,  R.  Br.  var.  opUoMa,  Peroatd.  Cold  moBsy  spruce  woods  ;  fre- 
quent. 

G.  Icnelate,  Lodd.  See  Rbodora  1 :  6.  1S99.  Cold  moist  woods  at  high 
altitudes ;  occasional. 

HABENARIA 

H.  Mepharijlottii,  Torr.  White  Fringed  Orchid.  BogB.  "N.Troy,"  Oinry, ■ 
Smuggler's  Notch,  Egglaton ;  Barlinglon,  Torrry ;  Johnson,  Gnmt. 

H.  bractcata,  R.  Br.    Damp  woods  and  meadows  ;  frequent. 

H.  dilatata,  Gray.    Cold  bogs  ;  frequent. 

H.  fimfarlaU,  R.  Br.  ( H.  grandiflora,  Toir. }  Purple  Fringed  Orchid.  Cool 
mountain  woods  and  meadows  ;  occasional.  A  form  with  wliite,  fra- 
grant flowers,  Nebraska  Notch,  Underhill,  EggltHon. 

H.  HookerianA,  A.  Gray.     (H.  Uookeri,  Torr. )  Dry  woods  ;  occasional. 

H.  hypctbofta,  R.  Br.    Bogs  and  cold  woods  ;  frequent. 

H.  Ucci>L>  R.  Br.  Ranted  Rringed  Orchid.  Moist  ground.  Rutland,  Hub- 
bardton,  Pownal,  EggUiton;  Ferrisburgb,  E.  Faxon. 

H.  obtwata,  Richardson.    Cold  mountain  woods ;  occasional. 

H.  offaicalata,  Torr.    Cold  rich  woods  ;  frequent. 

H.  ptycodtt,  Gray.  Purple  Fringed  Orchid.  Wet  meadows  and  bogs  ;  fre- 
quent. 

H.  trUcotata,  Hook.  (H.  clavellata,  Sprii^.)  Bogs  and  wet  borders  of 
ponds ;  occasional. 

H.  vbaettm,  Sprang.    (H.  flava,  A.  Gray.)    Moist  soil ;  local., 

LIPARIS.      TWAY-BLADB 

I_  liUifcdla,  Richard.      Swamps.      "Bellows  Falls,"   Oirey;    "Windsor," 

Leland;  Middlebury,  iroinfrd. 
L,  TrfTfifIti,  Richard.    Moist  banks ;  frequent. 

LI8TERA.      TWAY-BLADE 

L.  convAllAiloldei,  Nutt.    Cold  mountain  bogs  and  brooksides ;  rare. 

L.  cotdata,  R.  Br.    Sphagnum  Ix^s  and  mossy  mountain  woods  ;  irequent. 
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MICEOSTYUS.     (ACHROANTHES) 
M,  maaa^yUMt Lindl.    Swamps;  rare. 
M.  opUoglottddci, NuU.    (A.  unifolia,  Raf.)  Open  woods;  occBsionsl. 

ORCHIS 
0>  rotttodifoUa,  Pursh.    C>>ld  c«dar  ewaiapa.    Monktoa  aad  Bristol,  PringU. 
O.  ipubbllli,  L-    Showy  Orchis.    Bich,  moist  woods  at  lower  altitudes ; 
common. 

POGONIA 
P.  opUoKloatddo,  NuU.    Bc^ ;  frequent. 

P.  pcnduk,  Lindl.     (P.  trianthophora,  B.  S-  P.)  Dry  woodlands.     Fair 
Haven,  Chandler     (Specimen  in  herbarium  Boat.  Soc.  Nat.  Hist.); 
Newtane,  Howe  and  Grout;  Westminster,  Blanckard. 
P.  verlicillata,  Nutt.  Colchester,  Robbint,  Torrey ;  VovtaX,  Andrewt.  (Speci- 
men in  Williams  College  herbarium) 

8PIBANTHE8.    (GYROSTACHYS.)    Ladies'  Trb»» 
S.  ccnoa.  Richard.    Wet  soil ;  common. 
S.  {racUK  B^low.    Sandy  woods  and  plains ;  occasional, 
'  S.  btiiollat Torr.    (Q.  plantagioea,  Britton.)  Wet  gravelly  shores;  occa- 


Bogs  and  cold  moist  soil ;  occasional. 


DICOTYLEDONS. 


JUGLANDACEAE.    VALNUT  FAMILY 

CARYA.    (HICORIA) 

C  alba,Nutt.  (H.  ovata,  Britton.)  Shellbark  Hickory,  Rich  soil ;  fre- 
quent west  of  the  Green  Mountains  ;  less  so  in  the  southern  Connecti- 
cut valley  and  its  ti^bntaries. 

C  amara, Nutt.  (H.  minima,  Britton.)  Bittemut  Hickory.  Moist  soil; 
frequent,  with  range  about  as  the  preceding. 

C  pofdna,  Nutt.  (H.  glabra,  Britton. )  Pignut.  W.  Castleton,  Pownal, 
Eggletton.    Marsh  Hill,  Ferrisbuif  h,  Brainerd. 

JUGLAM8 
J,  dncrca,  L.    Butternut.    Rocky  hillsides ;  frequent. 
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MYRICACEAE 

MYEICA. 
M.  upleolldia.  Endl.    (Comptonia  peregrins,  Coulter.)  Sw«et  Fern.      Jhy 

sterile  eoil ;  common. 
M,  Gale.  L.    Sweet  Gale.    Swamps  and  borders  of  ponds ;  frequent. 

SAIICACEAE.    WILLOW  FAMILY 

POPULUS,     PopLAB 
P.  ALBA,  L.    White  Poplar.    Frequently  spreading  from  the  roots  or  ee- 

caped  from  cultivation. 
P.  babamtfdi,!'.    Balm  of  Gilead.     Balsam  Poplar.     Borders  of  streams 

and  swamps ;  frequent. 
P.  DiLATATA,  Ait.  Lombardf  Poplar.  Frequent  in  cultivation  and  spreading 

from  the  root.    Only  staminale  trees  occur. 
P.  dcltoidcs, Marsh.  (P,  montlifera,  Ait.)  Cottonwood.  Borders  of  Btreama 

aod  lakes  ;  frequent  in  western  Vermont  and  in  the  Connecticut  valley 

as  far  north  as  Brattleboro. 
P.  grudidcntata,  Micbx.    Large-tooth  Aspen.    Rich  woods ;  frequent. 
P.  tremuloidc*,  Michx.    American  Aspen.     Woods ;  common. 

SALIX.    Willow 
S.  Alba,  L.  var.  vrrBLLiNA,  Koch.    White  Willow.  Frequent  in  cultivation 

and  as  an  escape  by  banks  of  sbreame. 
S.  babaiiillerai  Barratb.     Mt.  Mansfield,  Pringle;  Long  Pond,  Weatmore, 

E.  Faxon:  Elmore  Mountain,  Grovi. 
S.  Candida,  Willd,    Cold  bogs  ;  rare. 
S.  cordata,  Muhl.    Low  wet  soil ;  common. 
S.  diacoloft  Muhl.     Wet  soil  ;  common. 
S.  di(C}loT,  Muhl.  var.  ^natuAa,  Anders.    Johnson,  Oroui. 
S.  Bttviatilii,  Nult.     (S.  longifolia,  Muhl.)  Shores  of  Lake  Champlain  and 

of  the  Connecticut  River  ;  rare- 
S.  PRAOiLis,  L    Crack  Willow.    Common  in  cultivation  and  as  an  escape 

by  streams  and  ponds. 
S.  humilii,  Marsh.    Sandy  barrens  ;  frequent. 
S.  lucida,  Muhl.    Shining  Willow.    Moist  banks  ;  frequent. 
S.  myriiUoides,  L.    Peatbogs.    Burlington,  Robbitit;  Bristol  B(^  Pringle; 

Rutland,  Roi*. 
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S.  aignr  Marab.    Black  Willow.    Banks  of  atreama  and  ponds ;  common. 

S.  n^ira.  Marsh,  var.  falcata,  Torr.    Frequent,  with  the  species. 

S  pdhJarii,  Smith.    Swampa  and  shores  of  Lake  Champlain  ;  occasional- 

S.  phy&dfolU,  L  lake  ol  the  Clouds,  Mt.  Mansfield,  PringU.  Two  forms 
occur  here,  the  one  broad  leaved,  the  other  narrow  leaved  ;  the  latter 
may  be  distinct. 

S.  PDBPDRBA,  L.  Formerly  cultivated  for  basket  rode,  now  occasional  as  an 
escape  by  water  aides. 

S  raitnta,  Richardson.  (S.  Bebbiana,  Sargent.)  Borders  of  thicketa  ;  com- 
mon. 

S.  wricea.  Marsh.    In  swamps  and  along  streams  ;  occasional. 

St  Uva-urd,  Pursh.    Summit  of  Mt.  Mansfield,  Robbint. 

S.  dbcoktf  X  Ekufnill*,  Bebb.    Johnson,  Grout. 

S.  PRAciLia  X  ALBA,  Bebb.    Johnson,  Grout. 

S.  Kricca  X  cofdata.  Bebb.    Johnson,  Groul. 

CUPULIFERAE.    OAK  FAMILY 

ALMUS.    Aldbb 

A.  incana,  Willd.    Borders  of  streams  ;  common. 

A.  terrulata,  Willd.     ( A.,  rugosa,  Koch- )  Moist  soil ;  frequent. 

A.  viridii,  DC.  (A.  Alnobetula,  Eoch.)  Higher  mountain  summits  ;  com- 
mon ;  rocky  shores  Connecticut  River,  occasional.  Burlington  Bay, 
Mti,  Flynn. 

A.  Krrulata  x  Incana.    Burlington  Bay,  Jonet  and  EggletUm. 

BETtlLA.    BiacH 

B.  Ienta>  I^    Sweet  or  Black  Bircb.     Rich  woodlanda  ;  frequent  in  western 

Vermont  and  in  the  southern  Connecticut  valley. 
B.  lutea,  Michs.  f.    Yellow  Birch.    Kich  cool  soils  ;  frequent,  especially  on 

mountain  aides. 
B,  paprrilcra,  Marshall.    Paper  or  Canoe  Birch.    Common. 
B.  papyrifcra,  Marshall,  var.  mlaor,  Tuckerman.    Summit  Mt.  Mansfield, 

Eggte^oa. 
B.  populifolia.  Ait.     White  Birch.    Frequent  in  the  Champlain  valley,  less 

ao  in  aouthem  Vermont. 

CARPINUS 
C  Caroliiiiana,  Walter.    Bine  Beech.    Near  streams  ;  common. 
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CASTANEA 
C  uthra,  Mill.,  var.  AnwriouH,  Watson.    (C.  deatata,  Borkh.)  Chestnat. 
Frequent  in  the  lower  Coanecticat  valley  and  in  aouthweetem  Ver- 
mont ;  a  few  trees  at  BurlinKton. 

CWRYLUS.    Hazelnut 

C  Anwricana,  Walt    Thickets  ;  frequent 
C  roattati.  Ail.    Dry  thickets  ; 


F.  fctn^tnu,  Ait.     ( F.  Americana,  Sweet. )  Beech.    Common. 

OSTRYA 

O.  Vi^inka,  Willd.    (0.  Virginiana,  Willd.)  Hop  Hornbeam.     Gommuo. 

QUERCUS.    Oak 

Q,  alba,  L.    White  Oak.    Common  west  of  the  Green  Mountains,  less  so  in 

the  Boathem  Connecticut  valley. 
Q.  blcolor,  Willd.     (Q.  ptatanoides,  SOdw.)  Swamp  White  Oak.  Low  moist 
soil ;  frequent  in  the  Champlain  valley,  especially  near  the  lake. 
Q.  velutinar  Lam.     (Q.  cocinea,  Wang.  var.  tinctoria,  Orajr.)  Yellow  Oak. 

Dry  light  soil ;  frequent  in  western  Vermont  and  in  the  southern  OoQ- 

necticut  valley. 
Q.  ilkifolia,  Wang.     (Q.  nana,  Sargent.)  Dry  sandy  soil.    "  Bellows  Falls,*' 

Carey  ;  Brattleboro,  Qroul. 
Q.  nucrocMpa,  Michx.    Bur  Oak,     Rich  soil ;  occasional  in  the  Champlun 

valley,  more  common  in  Addison  county. 
Q.  Muhleobctgti,  Engelm.  (Q.  acuminata,  Sargent.)  Gardiner's  Island,  Fer- 

risbnrgh,  PnngU. 
Q.  prinoidM.  Willd.    Dry  hillsides.    "  Pownal,"  Sobbint;   North  Pownal, 

EggUHon;  Snake  Mountain,  BTaintrd. 
Q.  PrinuB,  L.    Chestnut  Oak.    Dry  rocky  hillsides  of  western  Vermont ; 

frequent  from  Charlotte,  Fringle,  through  Addison  oonnty,  Brainerd, 

and  Rutland  to  Pownal,  Eggletlon. 
Q.  nAra,  L.    Red  Oak.    Common. 
Q.  macrocarpa  x  alba.    Charlotte,  Fringle. 
Q.  Ptima  X  alba.    Monkton,  PringU. 
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URTICACEAE.    NETTLE  FAMILY 
B(EHM£RIA 

B.  crHndficai  Willd.    Moist  ahBdy  ground  ;  commoD. 

CANNABIS 

C.  BATivA,  L.    Hemp.     Waste  places  ;  occasional. 

CELTIS 
Ci  ocddcntalii,  L.    Hackberry.    River  banks  and  intervals.    Burlinf^n, 
Hobbine,   CoUint;  H^;bgate  Springs  and  Norwich,  Jemtp ;  Monkton, 
Hartford;  New  Haven  and  Cornwall,  Brainerd;  Windsor,  EgglaUm. 

HUMtTLTJS 
H.  LupalUfL.  Hop.  Occasional  by  waysides  ae  an  escape  from  cultivation. 

LAPORTEA 
L.  Canadcntbf  Gaudichand.  (Utricaetrum  divaricatum,  Kuntze.)  Moist  rich 

MORUS 
M.  ALBA,  L.    White  Mulberry.    Often  planted  and  occasionally  escaped. 

Middlebmy,  Brainerd;  Burlington,  Mri.  Mynn. 
M,  tvba,^    Red  Mulberry.    Rich  woods.    Pownal,  Oaitn;  North  Pownal, 


FARIETARIA 
P.  Pcantylvaaicaf  Mnhl.     Rocky  banks  and  cliffs ;   occasional  in  western 
Vermont. 

PILEA.    (ADIOEA) 
P.  pumih.  Gray.    Cool  moist  woods  ;  common. 

ULMUS 
U.  AnuricMUf  L.    American  or  White  Elm.    Moist  soil ;  common. 
U.  fvlva,  Michx.    Slippery  Elm.    Rich  rocky  woods  ;  frequent. 
U,  HCemosA,  Thomas.     Cork  Elm.     Limestone  soils,  western  Vermont ; 
rare. 

URTICA 
U.  gtadU*.  Ait.    Fence  rows  and  moist  ground ;  common. 
U.  VBBNB,  L.    Waste  places.    Barnet,  Blanckard;  Royalton,  Ward. 
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LORANTHACEAE 

ARCEUTHOBIUM.     (RAZOUMOFSKVA) 
A.  puiillum.  Peck.    Dwarf  Mietletue.    Occasional  aa  a  parasite  od  trpraeee 
and  tamarack.    RhodoraS:  1.  Jan.  1900. 

SANTALACEAE 

COMANDBA 
C  Ihrida,  Ricbardeon.    Summit  of  Mt.  MansQeld  under  Htnnted  balMune, 

PnngU. 
C  umbcUataf  NnCt.    Dry  thickets  ;  frequent. 

ARISTOLOCHIACEAE 

ASARUM 
L.     Wild  Gioger.    Rich  rocky  woods  ; 


POLYGONACEAE.    BUCKWHEAT  FAMILY 

FAGOPYRUM 

F,  EscDLENTDU,  Moench.     (F.  Fagopyrum,  Karet.)  Buckwheat.    Feraiating 

from  cultivation. 
F.  Tatabicum,  Gaertn.    Indian  Wheat.    Persisting  in  cultival«d  fields. 

POLYGONUM 

P.  acre,  UBK.  var.  leptosUcIirum,  MeisD.  Water  Smartweed.  Wet  mead- 
ows ;  occasiona). 

P.  ampUbttun,  L.    Margins  of  ponds  and  slow  atreams ;  occasional. 

P.  irifoUmn,  L.     Low  grounds ;  frequent. 

P.  avlcuIiK,  L.  Kootgraee.  Common  in  door  yards  and  roadsides.  Abroad 
leaved  form  is  P.  liltorale.  Link. 

P.  Gatcyi,  Olney.    Brattlehoro,  Frott :  Newfane  and  Brattleboro,  Grout. 

P.  tfiltnodf,  Michz.    Bocky  copses ;  frequent. 

P.  Gonvolvulto,  L.    Tilled  fields  ;  common. 

P.  Douglanil,  Greene,    Dry  soils  ;  occasional  in  Champlain  valley. 

P.  dumctofum,  L.  var.  teunUm,  Gray.  (P,  scandens,  L.)  Moist  thickets  j 
frequent. 
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P.  crechim.  L.      Rutland,  Bennington,  PowdbI,    EggUHon ;    Middlebury, 

BraiTterd ;  Burlinglon,  Mr*.  Flytai. 
F>  Hartwrightii,  Gray.    Marehes ;  occasional. 
P.  Hydropiper,  L.     Smartweed.    Moiet  places  ;  common. 
P.  hydropipcMidMt  Micbz.    Wet  places  and  shallow  water ;  cwcasional, 
P.  Upathlfdium,  L-  var.  incaroatum,  Watson.  (P.  incarnatum.  Ell.)  Alluvial 

fields  ;  frequent  in  the  Champlain  valley. 
P.  Muhkober^  Watson.      (P.emersam,  Britton.)  Muddy  or  dry  plac«8; 

frequent. 
P.  ORiiKTALB,  L.    Prince's  Feather.    Persiating  about  ^rdens. 
P.  Pemuylvanicum,  L.    Moist  soil ;  common. 

P.  pERBicARu,  L.    Lady's  Thumb.    Waste  places  ;  a  common  weed. 
P.  famfwtnimiim,  Michz.    Frequent  about  dwellings. 
P.  lagitUtuin,  L-    Tear-thumb.    Low  ground  ;  common. 
P.  Virgiolaniim,  L.    Moist  thickets  ;  occasional. 
P.  vlviparum,  L.     Mt.  Mansfield,  PrtTtgU. 

RUMEX.    Dock 
R,  AcBTOSA,  L.    Charlotte,  Pringle;  Burlington,  Jonei. 
R,  AcsTPiBELLA,  L.    Sheep  Sorrel.    Fields  ;  common. 
R>  Briiaanlca,  L.     Wet  places  ;  frequent. 

R.  cRLSPos,  Ii.    Curled  Dock.    Fields  and  waste  places  ;  common. 
R.  OBTL'siFOLiuB,  L.    Bitter  Dock.     Fields  and  waste  places  ;  common. 
R.  Patientca,  L.    Occasional ;  apparently  becoming  more  common. 
R.  verticiUaho,  L.    Swamps ;  common  in  the  western  counties. 

CHENOPODIACEAE.    GOOSEFOOT  FAMILY 

ATRIPLEX 
A.  patuliun,  L.     Waste  places,  especially  along  railways ;    naturalized  ; 
occasional. 

CHENOPODirM.     Pigweed 
C  ALBUM,  L.    Pigweed.    Fields  ;  common. 
C.  AMBBosioiDBs,  L.    Adventive.    Charlotte,  Pringle. 
C  BoTRVs,  L.     Waste  places  ;  becoming  common. 

C  capltatiun,  Watson.     (Blitum  capitatum,  L,)  Dry  rich  ground;  appar- 
ently indigenous  in  places,  occasionally  introduced. 
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[,  L.    Railroad  jards,  Burlington,  Bennington  and  Feiriiba^ 
C  byitidvm,  L.    Shad;  ledges  and  waste  places ;  frequent. 
C  uKBicuu,  L.    Lumber  yarde.    Burlington,  Ifawe. 

KOCHU 
Schrad.    Adventive  in  Pringte's  door  yard.  East  Charlotte. 

AMARANTACEAE 


A.  hifoerciilata,Moq.  var.  n^MMida,  Wateon.  (A.  tamariacina  var.  tubercolata, 
Uline  and  Bray.)  Shady  banks  of  slow  streams  or  bays,  Champlain 
ralley  ;  frequent. 

AMARANTHS 

A.  blitoidci,  Watson.  Yards  and  waste  places  ;  occasional,  becoming  more 
common. 

A.  giatdxtat,L.  (A.  albus,  L.)  Waste  places;  a  recentl]' introduced  weed; 
railroad  yards  and  gardens.  Burlington,  Charlotte,  PrmgU;  Benning- 
ton, EggUtUm. 

A.  HYSBiDus,  L.  ( A.  hypochondriacus,  L. )  Old  garden,  Feach&xa,Blanchard. 

A.  RYBEiDus,  L.  var.  paniculatcs,  Uline  and  Bray.  (A.  paniculatus,  L.) 
Sbeiburne,  garden  weed,  Pringle;  West  Windsor,  Blanchard. 

A.  RinitOFLBxus,  L.    Rich  cultivated  srouad  ;  common. 

PHYTOLACCACEAE.    POKEWEED  FAMILY 

PHYTOLACCA 
P.  dccandfi,  L.    Fokeweed.    Pastures  and  fields  ;  occasional. 

FICOIDEAE 

MOLLUGO 
M.  vnmcaLLATA,  L.  Carpet  Weed.  Sandy  banks  and  waste  places;  freqaent 

PORTULACACEAE.    PURSLANE  FAMILY 
CLAYTONIA 
C  Candifiiuia,  Micbx.    Spring  Beauty.    Rich,  open  woods  ;  common. 
C.  Vitg^nka,  I".    Intervale  in  Colchester,  Torrey,  Jonet ;  New  Haveo,  Pri  n 

gl^. 
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POETULACA 
P.  OI.ERACEA,  L.    Pnralane.    Garden  weed  ;  common. 

CARYOPHYIXACEAE.    PINK  FAMILY 

AGROSTBMMA 
A.  GiTBAOO,  L.  (Lfchnia  Qithago,  l4un.)  Corn  Cockle.  Fields  ;  occasional. 

ARENARIA.    SAtrnwoBT 
A.  Grocnlandkat  Spreng.    Common  on  rocks  at  aummits  of  Mt.  Mansfield 

and  Camel's  Hump. 
A.  latertOora,  L.    { Moebringia  lateriflora,  Fenzl. )  Moist  banks  and  shores  ; 

occasional. 
A.  mactophylla,  Hoofe.    Abundant  on  limestone  ledges  above  Proctorsville, 


A.  KERFYLLtFOLiA,  L.    Dfj  Fockj  places  ;  frequent. 

A.  ttrida,  Michx.    (A-  Micbauxii,  Hook,  f.)  Cliffs  and  beadlands  ;   occa- 

aionat. 
A.  venia,  L.  var.  fiirta,  Watson.    Smuggler's  Notch,  PringU. 

CERASTIUM.    MocsE-HAB  Chickwbed 
C  tevtatet  L-    Dry  rocky  places  ;  occasional. 
C  nutaot,  Baf.     (C.  longipedunculatum,  Muhl.)  Thin  soil  on  ledges,  irest 

of  the  Green  Mountains  ;  occasional. 
C  VLixjATiiM,  L.    Fields;  common. 

DIANTHUS.    Pink 
D.  Armeria,  L.    Fields  ;■  Gastleton.  Rok. 
D,  BARBATVs,  Ii.     Sweet  William.    Garden  escape.     Rutland,  Eggleilon  ; 

Stowe,  WUd;  Manchester,  Mi»>  Day. 
D.  nEi.ToiDEs.  L.    Roadsides  and  cemeteries;  occasional. 

LYCHNIS 

L.  ALBA,  Mill.  (L.  vespertina,  Sibtb.)  Weed  in  fields;  Peacham,  Blanehanl ; 
Middlebury,  Brainerd ;  Clarendon  Springs  and  Rutland,  EggUtlsm. 

L.  CuALcEDoNicA,  L.    Pcacbam,  Blane'ho.rd ;  Barnet,  Jt»up  and  Sargmt. 

L.  CoRONABiA,  L.  Rocky  pastures  ;  abundant  on  Round  Mountain,  Shrews- 
bury, EggUHon;  Jamaica,  Bates. 

L.  nioicA,  L.    (L.  diuma,  Sibth. )  Brattleboro,  Bates  and  Jona. 
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S.  decitmbeni,  Torr.  &  Gray.    With  Spergidaria  rubra,  roadside  below  B»t- 

tleboTO,  Grout. 
S.  pracumbcoi,  L.    Springy  places.     "Brattleboro,"  Frost;  Peacbam,  Blan- 

cbard;    Newbury,  Jetup  and  Sargrat;    Walden  and  Cabot,  Burbank; 

Randolph  Center,  B<Uf». 

SAPONAEIA 
S.  oppiaN.iLis,  L.    Bouncing  Bet.    Waste  placee ;  common. 
S.  Vaocaria,  L.     (Vaccaria  vaccaria,   Britt.)  Vernon,  Grout;    Weetmore, 

J.  S,  iSMrekiil;  Pownal,  Eggletton. 

SILENE 
S.  antirrUna,  L-    Catchfly.    Dry  soil ;  frequent. 
S.  CucvBxLvn,  Wibel.     (8.  vulgaris,  Garclce.)  Bladder  Campion.  Roadsides 

and  fields;  OHxaeional. 
S.  NOCTm:ORA,  L.    Fields  and  wast«  places  ;  occasional. 

SPERGULA 
S.  ARVENSis,  L.    Corn  Spurrey.    Fields  ;  occasional. 

SPERGULARIA.     (BUDA,  TISSA) 
S.  Njbfa,Preal.   Eoyalton,  Ward;  3r8ttleboro,  Groui;  Mt.Ho\\y,  Egglf Hon. 

STELLARIA.     (ALSINE.)    Chickwekd 
S.  borealii,  Bigel.    Cold  wet  places  in  the  mountains  ;  frequent. 
S.  oR.\if  iNE.\,  L.    Roadsides  and  moist  grass  lands  ;  frequent. 
S.  lon^olU,  Muhl.    Damp  intervales  and  thickets  ;  occasional. 
S.  MEDIA,  Smith.    In  lawns  and  waste  places  ;  abundant. 
S.  uliglnou,  Murr.    About  cold  springs.    Rochester,  Chittenden,  Eggletlon  ,- 
Vernon,  Grout. 

NYMPHAEACEAE.    WATER  ULY  FAMILY 
BRASENIA.     Watkb  Ssikld 
B.  pdtata,  Pursb.    {B.  purpurea.  Gasp.)  Ponds;  occasional. 

NUPHAR.    (NYMPHJ:A.)    Yellow  Pond  Lily 
N.  advena,  Ait.  f.    Common  in  ponds  and  slow  streams. 
N.  idvtoA,  Ait.  f.  var.  mlnui,  Morong.     (Nympbeea  rubrodisca,  Greene. ) 
Still  water;  occasional.  ' 
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N.  n^n)'""'".  Smith.     (N.  Ealmiftnam,  Ait.)  Fonds  and  ilow  streams; 
trequent. 

NYMPH.EA.    (CA8TALIA.)    Whitb  Watee  Lily 
N.  odonta.  Ait.    Ponds  and  Blow  streams;  common. 
N.  odonta.  Ait.  var.  minor,  Sims.     With  the  species ;  frequent. 

I,  DC.  (N.  tuberoas,  Paine.)    Lake  Champlain  and  tributaries  ; 


n  I FCFBRACEAE.- 


A.  iTfUTniTai  DC.    (A.  Canadensis,  B.  S.  F.)    D17  open  woodlands.    Fow- 
nal,  Robbitu,  EggltMon;  West  Ratland,  Egglttton. 

CERATOPHYLLACEAE 

CEEATOPHYLLTJM 
C.  dancnum,  L.    Slow  streams  and  ponds  ;  frequent. 

MAGNOUACEAE.    MAGNOLIA  FAMILY 

LIRIODENDEON 
L.  Ttillpifcta,  L.    TulipHree.     "  Hoosic  valley,"  Mri.  Cart;  Fownal,  Eg- 
gtaton. 

RANUNCULACEAE.    CROWFOOT  FAMILY 

ACT.£A.    Cohosh 
A.  atta,  Bigel.    White  Baneberry.    Rich  woods  1  common. 
A.  aptcatif  L.  var.  rafara.  Ait.    (A.  rubra,  Willd.)    Red  Baneberry.    Rich 

ANEMONE 
A.  Canadcnilif  L.     (A.  Pennsylvanica,  L. )  Stony  banks  ;  common  along 

Lake  Champlain  and  its  tributaries. 
A.  cyUndrica,  Gray.    Dry  woods  and  fields  ;  frequent. 
A.  multifida,  Foir.     Colchester  and  Winooski   Falls,    EoblnTit;   Highgate 

Springs,  Jemp- 

I  The  Illiitbtacfe  iliould  come  aner  tbe  Catefhyllattat  on  the  piccediog  pase. 
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1,  L.  (A.  nemoroea,  L,  var.quinqnefolia,  Gray.) 'Wind Flover. 
Woodlands ;  common. 
A.  ripuja,  Feraald.     (A.  VirginiaDa,  var.  alba,  Wood.)    (Rhodora  1  :!il. 
1899.)    Gravelly  and  rocky  banks  ;  frequent  in  western  and  northern 

A.  Vkg^nkaa,  I'.    Woods  and  meadows ;  common. 

ANEMONELLA.     (SYNDESMON) 
A.  dulictraidci,  Spach.    Rue  Anemone.     North  Pownal,  common  on  rich 
wooded  bills,  EggUaton,  , 

AQUILEGIA.     Columbine 
L.     Rocky  places ;  rammon. 
Ii.    Common  in  gardens  and  occasional  as  a  wayside  escape. 

CALTHA.    Mabsh  Marigold 
h  L.     Wet  meadows  and  swamps ;  common. 

CLEMATIS 
C  vcrtlcUkfi*,  DC.  (Atragene  Americana,  Sims. )  Rocky  woods ;  occaeional. 
C.  VirgiiDiaiu,  L.  Vii^in's  Bower.  River  banks  and  moist  thickets;  common. 

copns 

C  trifolia.  Salisb.    Goldthread.    Wet  woods  ;  common. 

HEPATICA 
H.  icMoit^'DC.     (H.  acuta,  Britlon)'Woods;  common. 
H.  triloba,  Chaix.    (H.  Hepatica,  Karst. )  Warm  open  woods ;  frequent. 

HYDRASTIS 
H.  Canadcniit,  L.    Golden  Seal.    Shelbume,  Horiford. 

RANUNCULUS.    Buttercdp 
R.  aborHvw,  L.    Shady  banks;  common. 
R.  aboftivut,  L.  var.  eucydus,  Fernald.  (Rhodora  1 :52.  1899.)  Coot  woods. 

North  Pownal,  EggleHon. 
R.  ACBis,  L.    Everywhere  common  as  a  weed  in  grass  lands. 
R,  Acws,  L.  var.  Stbvbni,  Andrez.     (Rhodora  1 :  227.  1899.)    Conmion. 
R.  aquatilis,  L.   var.    trichophyllm,  Gray.       (Batrachium  trichophyllum, 

BoBBch.)  Ponds  and  slow  streams  ;  frequent. 
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la  L.    Spariagly  introduced  in  fields ;  Whiting,  Brainerd ;  Thel- 
fotd,  BUmchard;  Burlington,  CoUitu;  Powaal,  Egglttton. 
R.  ciiclDatai,  Sibth.     ( Balrachinm  divaricatum,  Wimm.)    Ponds  and  slow 


R.  fudcularii,  Muhl.      "Burlington,"    Torrty;    "Norwich,"  Blanchard ; 

"  Brattleboro,"  FVott ;  Snake  Mountain,  Brainerd. 
R.  Flammuh,  L.  var.  teptam,  E.  Meyer.     ( R.  reptans,  L. )  Sandy  shores  ; 

frequent. 
R.  iispAm,  Michx.    Abundant  on  dry  hills.    North  Pownal,  Bgglttton. 
R.  multlfidas,  Pursh.     (R.  delphinifolius,  Toir.}  Still  water  and  muddy 

banks;  occasional. 
R.  PenntrlvaniGai,  L.  f.    Wet  places  \  frequent. 
R,  lecurvatut,  Poir.    Moist  woods  and  swamps  \  frequent. 
R.  Tcpeni,  L.    Campus,  Burlington,  introduced'  with  grass  seed,  J(mu. 
R.  leptentrionalii,  Foir.     Wet  places  ;  common. 

THALICTRUM.    Mbadow  Bub 
T.  dlolcuni,  L.    Rocky  woodlands ;  common. 
T,  polygunum,  Muhl.    Moist  meadows  ;  common. 

BERBERIDACEAE.  BARBERRY  FAMILY 


B,  vvLQARis,  L.    Barberry.    Common  in  cultivation  and  a  frequent  escape. 
Especially  abundant  along  streams  in  Ira,  EggUtion. 

CAULOPHYLLUM 
C  thalicttoides,  Micbz.    Blue  Cohosh.    Rich  woods ;  common. 

PODOPHYLLUM 

P.  peltatum,  L.   Mandrake.     "Caslleton,"  Braneh:  Middlehury,  Braintrd; 

common  at  N.  Pownai,  Egglaton ;  also  occasional  as  a  garden  escape. 

MENISPERMACEAE.    MOONSEED   FAMILY 

MENISPERMUM 
M.  Canwfciue,  L.    Moonseed.    Moist  banks  and  thickets  ;  occasional. 
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LAURACEAE 

LINDERA.    (BENZOIN) 
Blume-    Spicebusb.    Damp  woods ;  rar«. 

SASSAFRAS 
S.  c£idi»k,  Nees.     (S-  Saaaafras,   Karet)    Pownal,    Eobbin».   Egyleitoa; 
Hartland  aod  Brattleboro,  Bata;  Vernon,  GrouU 

PAPAVERACEAE.    POPPY  FAMILY 

CHEODONIUM 
C  HAJua,  L.    Celandine.    Waste  places  ;  frequeDt. 

SANGUINARIA 
Blood-root.    Borders  of  rich  woods ;  common. 

FUMARIACEAE 


A.  cUrrhou,  Raf.    (A.  funKosa.  Greene.)  Mountain  Fringe.    Rich,  rockj 
woods ;  occasional. 

CORYDAUS.     (CAPN0IDE8) 
C  atn*»,  Willd.  Rocky  banks  of  western  Vermont ;  rare-  Norwich,  J«up. 

probably  introduced. 
C  gUuca,  Parsh.    (G.  sempervirens,  Borck.)  Rocky  woodlands  ;  frequent. 

DICENTRA.    (BICUCULLA) 
D.  CanadaMh,  DC.    Squirrel  Com.    Rich  woods  ;  frequent. 
D.  CucdUariat  DC.    Dutchman's  Breeches.    Rich  wooded  hillsides ;    fre- 
quent. 

FUMARIA 
F.  oppiciNALis,  L,     Fumitory.    Occasionally  persistent  in  old  gardens. 

CRUCIFERAE.    MUSTARD  FAMILY 

ARABIS.    RocE  Cress 
A.  Canadenai,  L.    Shady  ledges  ;  occasional.     "Winooaki  Falls,"  Torrey ; 
Shoreliam  and  Wevbridge,  Brainerd;  Pownal  and  Twin  Mountain,  W. 
Rutland,  Egglaton. 
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A-  omfiiili,  WatBon.      (A.  brachyc&rpa,  Britton)  Dry,  rocky  banks  and 

cliffs ;  occasional. 
A.  bktiita,  Scop-    Rocky  places  ;  frequent. 
A.  laevigata,  Poir.    Bocky  places  ;  occaeional, 
A.  lyiata,  L.    Mt.  Equinox,  Manchester,  Mill  Day;  N.  Pownal,  Eggktton. 

A.  pcrfollata, Lani.     (A.  glabra,  Bemh.)  Occasional,  apparently  becoming 

more  common  as  an  inlrodaced  weed  in  fields. 

BARBAREA.     Wihtbb  Crbes 

B.  tltkta,  Andrz.    Wet  places;  frequent. 

B.  vufgarli,  R.  Br.      (B.   Barbarea,  MacM. )   (Inclnding    former  variety 
(iTcuala.)  Wet  places  ;  common. 


B.  iNCANA,  DC.  A  weed  in  lawns.  Burlington,  Miti  TowU;  roadside,  Col- 
chester and  Essex  Junction,  ifri.  Flgnn. 

BKASSICA 
B.  CAMPBwRis,  h.    Wild  Turnip.    Fields  ;  frequent. 

B.  JUNCEA,  Cosson.     Indiaa  Mustard.  Fields  and  waste  places  ;  oijcasion&l 
B.  NIGRA  Kocb.    Black  Mustard.    Waste  places  and  Gelds ;  frequent. 
B.  SiMAPiBTBUM,  Boies.   (B.  arvenaia,  B.  S- P.)  Charlock.  Fields;  common. 

BRAYA 
B.  humilis,  Robinson.    {Sisymbrium  humile,  Meyer.)    Willoughby  Moun- 
tain, H.  Mann. 

CAMELINA.    FalsbFlax 

C  MicRocARPA,  Andrs.  (C.  sativa  of  Gray  Manual  in  part.)  Weed  in 
fields ;  occasional.  Burlington,  Joiui-  The  plant  recorded  as  C  uUiva 
by  our  earlier  botanists,  e-  g.  "Ferrisburgh,"  Robbing,  "Bellows  Falls," 
Curey,  was  probably  C.  microcarpa. 

CAPSELLA.     (BURSA) 

C  BuRSA-PA9TORi£  Moencb.    Shepherd's  Purse.     Waste  places  ;  common. 

CABDAMINE 

"C  parviflota.  L.  {C.  hirauta,  L-  var.  sylvatica.  Gaud. )  Dry  rocky  woods  ; 
occasional. 


^dbyGoogle 


C  Pennsylvaukai  Muhl.  (C.  hirsuta  oi  Gr&y  Manual  in  part.  ]  Cold  wet 
coiDmon.  A  form  with  more  spreading  poda,  C.  ftexuota,  occure  woods ; 
in  Che  mouDtaine^ 

C  ptateiwu,L.  Cold  wet  meadows.  "Whiting  and  Albui^h,"  Chancier; 
"St.  Albans,"  Robbiia;  Middlebury,  Brainerd;  W.  Rutland,  Mn. 
Flynn;  Ira,  Egglnlim. 

C  fhoinb(ridca,I>C.  (C.  bulbosa,  B.  S.  P.)  Cold,  wet  meadows.  "Castleton," 
Robbint;  Middlebury,  Brainerd;  Rutland  and  Ira,  EggUiUm;  W.  Rut- 
land, Jfrs.  Fiynn. 

DENTARIA.    Pbpper-root 
D.  diphylla,  L,    Rich,  moist  woods  ;  commou- 
D.  ladokta,  Muh!.    Rich  woods-     "Oaetleton,"  Sobbim;  Shelburne,  Prin- 

gU;  Oolcheeler,  Torrq/ ;  Gardiner's  Island,  iTori/ttrd ;  Proctor,  Rou; 

8.  Hero,  Braijierd. 
D.  maxima,  Nutt.     Shelburne,  PringU ;    Burlington,  Perkin*;    Norwich, 

EggUUon. . 

DRABA 
D.  incana,  L.     Willoughby  Mountain,  Tuckerman;  Smuggler's  Notch,  iVin- 

gU. 

D,  IticanailA  var.  aiabbans)  Watson.   Mountain  cliffs  and  headlands  of  I^ke 

Cbamplain;  occasional. 

ERYSIMUM 

E.  chrifanthotdwi  L.    A  weed  in  fields  ;  occaeional,  but  apparently  increaa- 

HESPERIS 
H,  MATRONU.:3,  L.     Rocket.    Middlebury,  Brainerd;  MonkCon,  Egglegfon. 

LEPIDIUM.    Pbppregbabs 
h.  apttalum*  Willd-     {L.  intermedium.  Gray.)    Dry  soil,  especially  along 

railroads ;  common. 
L.  CAHPBSTBB,  Br.    BrattleboFO,  BaUt ;  Vergennes  and  Burlington,  Jonet. 
L.  Vifginicam,  L.    Dry  soil,  eapeciatly  along  railroads  ;  frequent. 

NASTURTIUM.     (ROBIPA.)     Watbb  Cress 
N.  Armor Aci A,  Fries.    Horsersdish.     Moist  places  about  dwellings;  fre- 

N.  lacuBtrCf  Gray.  (R.  Americana,  Britton.)  Marshy  borders  of  inlets  of 
Lake  Cbamplain ;  occasional. 
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I,  R.  Br.  (R.  Nasturtium,  Ruaby.)  Water  Cr«SB.  Cool  running 
waters,  Rutland,  Bennington,  Eggleiton ;  Cliarlolte,  Pringlt;  Randolph, 
Baie*. 

N.  avLTEBTBE,  R.  Br.  Yellow  Cress.  Alluvial  meadows  of  the  Connecticut 
River;  frequent.  "A  persistent  weed  in  intervals  at  U'eetmineter, 
although  it  rarely,  i£  ever,  produces  viable  seed."     W-  S.  Blanchard. 

N,  tcrtertrc,  R-  Br.     ( N.  palustre,  DC. )  Dry  soil.    Ripton,  Brainerd- 

N.  tetrettte,  R.  Br.  var.  Uipidunit  FiBcb.  and  Hey.  (R.  hispida,  Britton.) 
Wet  places;  frequent. 

RAPHANUS 

R.  Rapbanistbuu,  L.  Radish.  "South  Hero,"  Robbini ;  Windsor,  Hart- 
land,  EgglttUm';  Westminster,  Blanchard. 

SISYMBRIUM 
S.  ALTtssiuuM,  L.    Fort  Ethan  Allen,  Mn.  Flynn  ;   Railroad,  Middlehury, 


S.  OFFICINALE,  Scop.    Hedge  Mustard.    Common  in  waste  places. 

SUBULARIA 
S.  aqttatlca,  L.    Abundant  in  South  Fond,  Marlboro,  Groui. 

THLASPI 
T.  ARVBNSB,  L.    Penny  Cress.    Waste  places  ;  occasional. 

CAPPARIDACEAE.    CAPER  FAME,Y 

POLANISIA 
P.  giavcolMM,  Raf.    Sandy  shores  of  Lake  Champlain  ;  common. 

SARRACENIACEAE.    PITCHER  PLANT  FAMILY 

SARRACENIA 
Pitcher-plant.    Sphagnnm  bogs ;  frequent. 

DROSERACEAE.    SUNDEW  FAMILY 

DROSEIO..    Sundew 
I,  Hayne.  (D.  intermedia,  Hayne,  var.  Americana,  DC.)  Bogs. 
Fort  Ethan  Allen  VoaA,  PringU ;  Waterman's  Pond,  Thetford,  Blan- 
chard.   Ponds  of  Windham  County. 
D.  MttindiEoQA,  L.    Bogs  and  wet  banks  ;  frequent. 
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CRASSULACEAE.    ORPINE  FAMILY 

PENTHOEUM 
P.  lecloldw,  L.    Ditches  and  awamps  ;  frequent. 

SEDTTM.    Stonecrop 
S.  Acaa,  L.    On  rocks ;  occasional. 
S.  Tblbphidh,  L.    Live-forever.    Fields  and  roadgidea ;  common. 

SAXIFRAGACEAE.    SAXIFRAGE  FAMILY 

CHRYSOSPLENIUM 
C  AmcficMimn,  Schwein.    Wet  shadj  places  ;  common, 

MITELLA.    MiTftBwoBT 
M.  dspbyH*,  L.     Ricti  woods  ;  cotnmon. 
M.  ntidft,  L,    Deep  moiet  woods,  in  moss  ;  frequent. 

PARNASSIA 
P.  Cuoliniiuu,  Michx.     6 rass-of- Parnassus.     Wet  banks  and  meadowe ; 
common  in  Bennington  county,  occasional  elsewhere. 


R.  Cynoibati.  L.    Wild  Qooseberry.     Rocky  woods ; 

R.  flartdum,  L'Her.    Black  Currant.    Moist  rich  woods ;  freqnent, 

R.  kcinbe,  Poir.    Cold  swamps  and  mountain  woods  ;  frequent. 

R.  oxyMuithotdc*,  L.    Cold  swamps ;  frequent. 

R.  pMctratum,  L'Her.    Fetid  Curraat.    Cold  banks  and  mountain  woods  ; 

frequent. 
R.  fubrum,  L.  var.  tub^luidulotuiDf  Masira.     Red  Currant.     Cold  swamps 
1  woods ;  occasional. 


SAXIFRAGA.    Saxifrage 
S.  aixoiia,  L.     Yellow  Mountain  Saxifrage.      Moist  cliffs,  Willoughby 

Mountain,  A.  Wood;  Smi^ler's  Notch,  Pringit. 
S.  Aiioon,  Jacq.    Mountain  Sasifr^^.    Willoughby  Mountain,  Smu^ler's 

Notch,  Hazen's  Notch,  Montgomery,  Pringle. 
S,  oppmltifolia,  L.    Willoughby  Mountain,  A.    Wood;  Smuggler's  Notch, 

Prmgte. 
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S.  Peniuyfvaiiica,  L.    Swamp  Saxifrage.    6<^;  common. 

S.  Vbginkiuiat  Michx.    Early  Saxifr^^.  Exposed  rocke  and  dry  hillsides ; 


TIARELLA 
T.  cordifoIU.  L.    False  Mitrewort.     Rich  moist  woods  ; 

HAMAMELIDEAE 

HAMAMELIS 
H.  Virginlana,  I-    Witch  Haiel.    Low  woods  ;  common. 

PLATANACEAE 

PLATANUS 
P.  ocddtnlstls,  L.    Sycamore.    Alluvial  banks  ;  occasional. 

ROSACEAE.    ROSE  FAMILY 

AGRIMONIA.'    AGRIMONY 

A.  gtriatar  Micbx.  (A.  Brittoniana,  Biclinell.  A.  Eupatoria,  American 
authors  in  part. )  Thickets  and  roadsides  especially  in  mountain  towns; 
frequent. 

A.  erypoKpala,  Wallr.  (A.  birsuta,  Bickncll.  A.  Eupatoria,  American 
authors  in  part.)  Woods  and  thickels  ;  frequent. 

AMELANCHIER.'    Sbbvick  Bbrhy 

A.  Caiudensi*,  Torr.  &  Gray.    Sliad  Bush.     Woods  ;  .common. 

A.  Ciflidenrii,  Torr.  &  Gray,  var.  (?)  oblonfifoUa.Torr.  &  Gray.  {A.  Botry- 
apium,  DC. )  Cold  swamps ;  frequent. 

A:  Canufaaab,  Torr  &  Gray,  var.  rotuodifolia,  Torr.  &  Gray.  {A.  rotnndi- 
tolia,  Roem. )  Rocky  shores  of  Conneclicut  and  Champlain  valleys  ;  oc- 
casional. 

A.  oUsocarpa,  Roem.    Summits  of  the  higher  mountains  ;  occasional. 

A.  (picata,  Dec.    Dry  rocky  woods  ;  frequent. 
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CRAT.M5TJS.    Hawthorn 

C  cocdneAr  ^  Scarlet  Thorn.  The  planta  of  Vermont  which  have  here- 
tofore passed  under  this  name  are  apparently  of  sis  or  more  distinct 
species-  They  are  being  carefully  studied  by  Professor  C.  S.  Sai^nt 
who  will  doubtlese  soon  report  hia  ooncluBJont). 

C  Crui-fAlli,  L.  Cockspur  Thorn,  Ferrisburgh,  Honford;  Mt.  Inde- 
pendence, i^jfli^rton;  Gardiner's  Island,  C.  £.  Ptnn«!/;  Chimney  Point, 
Brainerd. 

C  macracanth^ Lodd.  (C-  coccinea,  L.  var.  macnicantha,  Dudley.)  Long- 
spine  Thorn.    Moist  thickets  and  rich  hillsides ;  common. 

C  OivACANTHA,  L.  English  Hawthorn.  Occasionally  escaped  from  culti- 
vation. "Peacham,"  Blanchard;  Burlington,  Janet;  Knight's  Island, 
Brainerd. 

C  pniinocaf  Wend-  Thickets,  waysides  and  pastures ;  frequent.  Fruit 
very  distinct,  glaucous,  deep  red,  ripening  late. 

C.  punctata,  Jacq.     Dotted  Thorn,     Coromon. 

C  fotimdtfolia,  Borck.    Old  pastures  and  waysides  ;  occasional. 

DALIBARDA 

D.  rcpetu,  L,     Cool  moist  woods  ;  frequent. 

FRAG  ARIA.        Strawberrv 
F.  Americana,  Britton.    Woods  ;  common, 
F.  VE8CA,  L.     Door-yard,  Middlebury,  Brainerd. 

F.  Vlt^niana,  Mill.    Fields  ;  common. 

GEUM.    AvBHS 

G.  Canadcnse,  Jacq.     (G,  album,  Gmelin.)  Borders  of  woods  ;  common. 

G.  macroptiYUiun,  Willd.     Moist  open  mountain  woods ;  common  above 

1500  feet  altitude. 
G.  rivale,  L.    Purple  Avens.    Wet  meadows  and  bogs  ;  common. 
G.  (trictum.  Ait.    Moist  meadows  ;  common. 
C.  Virginianum,  L.     Middlebury,  Brainerd;  Burlington,  Wrj,  Flynn. 

POTENTILLA.    Cinqukpoil 

P.  AnifiHna,  L.  Common  on  beaches  at  Lake  Cliamplain.  Royalton,  Wardj; 
Rutland,  Sumner's  Falls,  EggU»lon. 
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P.  ugcolu,  L.    Silverweed.    Dry  barren  fields  ;  common. 

P.  afguta,~Purah.    Rocky  hillB ;  occsflional. 

P.  frutico«i>  h-  Shrubby  Cinquefoil.  Swamps  and  moiat  cliffs.  Sma^ler'e 
Notch  ;  Lake  Willougliby.  Troublesome  aa  a  pasture  weed  in  south- 
western Vermont. 

P.  Montptliwirii,  L.     (F.  Norv^ca,  L.)    Dry  soil ;  frequent. 

P.  palwtrli.  Scop.  (Comarum  palustre,  L)  Mareli  Cinquefoil.  Cool  bogs  ; 
frequent. 

P.  RECTA,  L.    Brattleboro,  Batet ;  Rutland,  Eggletlon. 

[.Michx.'     (P.  Canadensis  of  American  authors  in  part.)    Dry 


P.  tridentata,  Ait.    Summits  of  cliffs  and  mountains  ;  occasional,  e.  g.  Mt. 
MaosQeld,  Camel's  Hump,  Snake  Mountain,  Pownal. 

POTERIUM.     (SANGUISORBA.)    Bubsct 
P.  f^^fiiif^ff,  Benth.  and  Hook.     Brattleboro,  Front;  abundant  on  the 

banks  of  the  West  River,  Grout. 
P.  Sahguiborba,  L.  Roadside,  Charlotte  Center,  FringU. 

PEIINUS.     Plum.    Chbrry 
P.  Anuikaiu,  Marahall.  var.  nigra,  Waugh.     ( P.  nigra,  Ait. )  Canada  Plum. 

Woods  and  fencerows  ;  frequent. 
P.  AVIUM,  L.    Mazzard  Cherry.    Manchester,  Mist  Day. 
P.  cuneata,  Raf.    Sand  banks  of  lake  shore,  Burlington,  Prtngle.    Frequent 

on  the  sand  plains.  South  Burlington,  Howe. 
P.  Puuuylvanlu.  L.  f.    Wild  Red  Cherry.    Roadside  thickets ;  common. 
P.  pumila,  L.    Sand  Cherry.     Rocky  or  sandy  shores  of  the  Connecticut 

and  Charaplain  valleys  ;  occasional. 
P.  *erotln»,  Ehrh.     Black  Cherry.     Woodlands  :  common. 
P.  Vitginlana,  L.    Choke  Cherry.    Fencerows,  woods  and  banks  ;  common. 

PYRL'S 
P.  Amertcana,  DC-     ( Sorbus  Americana,  Marsh. )  American  Jlountain  Ash. 

Swamps  and  mountain  woods  ;  frequent. 

I  Juct  ai  Ihl*  Ib  going  to  pr«M.  ■  letter  Is  received  rrom  M.  L.  Fernald.  itatiDK  (bat 
"PvlettiOa  simpUx,  Mkhi.  ia  the  common  aprawling  apeciei  of  New  Bnglaod,  while 
P.  Canadtmiis  j>  a  low,  hardly  repeat,  cancKenl  ipeclea  which  hardly  reaches  southera 
Maine  and  New  HampshlTe."  It  was  not  poitibte  to  re.eiamlne  Vermont  apeclmens  other 
than  those  In  the  herbarium  oC  the  Dnlversity  of  Vermont.  All  of  those  proved  to  be 
f.  simplex  »  above  defined,  and  the  name  P.  Canadiitsis  Is  therefore  omitted  from  the 
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p.  AocuPARiA,  Gaert.  European  Mountain  Ash.  Peacham,  Blanchard; 
frequent  about  Burlington,  Jonet. 

P.  arbutifolta,  L.  t.  var.  mtlaoocarpa.  Hook.  { Aronia  nigra,  Britton. )  Choke- 
berry.    SwampB  and  damp  Ihickele  ;  common. 

P.  Malvs,  L.  (Mains  Mains,  Britton.)  Apple.  FencerowH  and  roadaidea; 
frequent- 

P.  KUDbdcifoIiA.  Cham,  and  Schlecht-  (Sorbus  sambncifolia,  Boem.)  Eldei^ 
leaf  Mountain  Ash.     Mt-  MansOeld,  WiUoughby  Mountain,  Pringle. 

ROSA.    RosB 

R.  adctilarii,  Lindl.  Snake  Mountain  and  Btirling;ton,  Braintrd;  Man- 
cheater,  Mitt  Day. 

R.  blanda.  Ait.     Roadsides  and  ledges  ;  frequent. 

R.  Carolina,  L.     Borders  of  swamps  and  streams  ;  common. 

R.  ciNNAMOMBA,  L.  Cinnamon  Rose-  Roadsides  and  about  old  gardens  ; 
frequent. 

R.  humilii.  Marsh.     Dry  rocky  slopes  ;  common. 

R.  luckU,  Ehrh.  (R-  humilis,  Marsh,  var.  lucida,  Britton. )  North  Pownal, 
EggteHon. 

R.  PiMPiNELUin}L[A,  L.     ^Naturalized  in  pasture,  Johnson,  Grout. 

R.  RUBiGisosA,  L.    Sweet-brier.    Old  pastures  ;  frequent. 

RTj'BtJS.    BiAcKBBRBY.     Raspbbrrt 

R.  argutui,  Link.  (R.  viilosus,  var.  frondosua,  Torr.)  Thickets  and  way- 
sides ;  frequent. 

R.  arguliu.  Link.  var.  RfmdiJ.  Bailey.     Dry  thickets ;  occasional. 

R.  Canadcnii*,  L.  (R.  Millspaughii,  Britton.)  Thomless  Blackberry. 
Moist  thickets  in  mountains;  common. 

R.  hlipidus,  L.     liunning  Swamp  Blackberry.     Moist  woods  ;  frequent. 

R.  I(Ueim,L.  var.  anonului,  Arrhenius.  (Rliodora2: 195,  1900,)  Crevices  of 
limestone  ledges.  Cavendish,  Eggleslon.  Heretofore  known  only  ae  a 
very  rare  plant  o(  northern  Europe. 

R.  Idaeus,  L  var.  itrlgoaus,  Maxim.    Red  Raspberry.  Thickets  and  hills;. 


EL  ncgUctusp  Peck.     (R.  strigosus  x  occidentalis,  C.  F.  Austin.)  Purple 

Raspberry.    Richmond,  Pringie;  Burlington,  Jonrn. 
R.  nJgTobaccut,  Bailey.  (R.  viilosus,  authors  not  of  Ait.)  Thickets  and  way- 
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R.  mgrdbteev*,  Bailey,  var.  alUmn.  Sailey.     White  Blaclcberry.    Pittefield, 

Egglitlon ;  occaaioaal. 
R.  ~vM>nta"fi  L-    Black  Raspberry.    Rich  shaded  hillsides  ;  common. 
R.  cdoratui,  L.  Purple-flowering  Raspberry.    Moiet  ehaded  hillsides  ;  com- 

R.  tatjvtti,  Bntine*rd.  { R.  nigrobaccue,  Bailey,  var.  eativua,  Bailey. )  In  dry 
alluvial  soil  ;  Weybridge,  Brainerd;  West  Rutland,  Eggteilon. 

R.  KtoMfl,  BigeloTT.    Moist  soil,  especially  in  the  mountains  ;  frequent. 

R.  triflorat,  RicbardBOD.  (R.  Americanus,  Britton.)  Divarf  Raspberry. 
Moist  cool  Boil ;  c 


R.  villoMi,  Ait.     (R.  Canadensis,  of  Gray  Manual,  not  of  L.)  Dewberry. 
Banks  and  shores ; 


R.  nlenibaccui    x    vUlaBia^   Bailey,      Weybridge,   Brainerd;    Fair  Haven, 
EggteHon. 

SPIRjEA 

S.  lobata,  Jacq.    (Ulmaria  rubra,  Hill. )  Roadside  escape.  Peacbam,  Blanch- 
ard ;  Randolph,  Baiet;  Lower  Cabol,  EggUiton. 

S.  nlidfolia,  L.  var.  Utlfolia,  Wiegand.  (See  Rhodora  2  :  103.  1900. )  Meadow 
Sweet.    Wet  meadows  and  cliffs ;  common. 

S.  soBBiFor.iA,  L.    A  garden  escape,  well  established  in  several  stations, 
e.  g.  Brattleboro,  Burlington. 

S.  tomentou,  L.    Steeple  Bush.    Hardback.    Rocky  pastures  ;  common. 

S.  Ulmabia,  h.  (UlmariaUlmaria,  Borkh.)  English  Meadow  Sweet.    Ran- 
dolph, Balu;  Mendon,  Eggleeton. 

WALDSTEINIA 
V.  Ifagarioidci,  Tratt.    Barren  Strawberry,    Wooded  hillsides ;  common. 

LEGUMINOSAE.    PULSE  FAMILY 

AMPHICARPA 
A.  moiurica.  Nutt.     (Falcata  comosa,  Kunlze)  Thickets  \  common. 


A.  lubcKMa,  Moench.    (A,  Apios,  MacM. )  Ground-nut.   Low  moist  ground  ; 
frequent. 

ASTRAGALUS 
A.  alpiDu,  L.    Rocky  shores  of  Connecticut  River ;  occasional. 
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A.  Blakd,  l^leaton.  (Bot.  Gaz,  20i271.  1895.)  Alpine  Cliea.  Wil- 
loughby  MouDtaiD,  J.  Blakf,  Smusster'a  Notch  and  TJnderhill  NoMh, 
Mt.  Maoefield,  type  etations. 

A.  Canadcusli,  L.    ShoreB  and  ielanda  of  Lake  ChMDplain  ;  frequent. 

A.  Robbiiuii,  Gray.  ;0d  limestone  rocke,  near  High  Bridge,  Winooaki 
River,  Burlington,  Bobbins.  Thia,  the  only  atation  in  Venoont,  was 
destroyed  in  18114  by  the  eet  bock  of  the  dam  oE  the  Vermont  Electrics! 
Power  company. 

A.  RoUiasli,  Gray.  var.  Jou^,'  Eggleaton  and  Sheldon.    Rocky  shorea  of 

the  Connecticut  River. 

BAPTISIA 

B.  AUSTBALis,  R.  Br.  Royalton,  Ward.     (Rhodora.  2  1 172.  1900.) 

B,  tioctoria,  R.  Br.  Wild  Indigo.   Dry  open  fields ;  Vemon,  Oroul ;  Pownalr 

Oiurchitl. 

CASSIA.    Senna 
C  Marllandica,  h.    Wild  Senna.    Alluvial  soil ;  "Orwell,"  Dr.  Hill;  "Bel- 
lows Falls,"  Carey;  Randolph,  BaIeK ;  Hartford,  /ejup. 
C  nktitaii*.  Ii.     Wild  Sensitive  plant.    Vernon,  Grout. 

CORONILLA 
O  VARiA,  L.     Etandolph,  Batet.    Escaped  from  garden, 

CROTALARIA 
C  mE'tt^dit.l.L.    Rattlebox.    Railroad  banks;  Vernon,  Grottt. 

DESMODIUM.     (MEIBOMIA.)    Tick  Tbbfoil 
D.  acuminatum.  DC.     {M.  grandidora,  Kunt^e. )  Rich  woods  ;  common. 
D.  OinadcnK,  DC.     Dry  rich  woods  ;  common. 
D.  cutpldatum,  Torr.  4  Gray.     (M.  braCteoea,  Kuntze.)  Dry  open  woods. 

North  Pownal,  Eggterton. 
D.  DilUnli,  Darlingt.    Open  woodlands ;  frequent. 
Dj  nudiflotum,  DC.     Dry  woods ;  common. 
D.  pauiculitum,  DC.    Copses  ;  occasional. 

I  This  plant  in  the  unpt<iB«d  lUte  has  Ihe  flattentd  inlire  pod  ot  Robbinsii.    Both  this 
cmeappeatimceoflhe  latter  pre»s«  out.— W,  W.  Eggleslon. 
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HEDYSARUM 

H.  bortalcNutt.    "Willoughby  Mountain,"  ^.  Wood;  SnH^gler'B  Notch, 
Pringle. 

LATHYRUS 

L.  nuritimuaf  Bigelow.      Beach  Pea.    Shores  of  I^ke  Champlain  ;    occa- 

L.  ochroleucui,  Hook.    Headlands  of  northern  Lake  Champlain  ;  occasional. 
L.  p^ottrit,  Ii.    Shores  of  Lake  Chaiuplain  ;  frequent. 
L.  palustrk,  L.  var.  myrtiloliuh  Gray.  "Vermont,"  Torrey  and  Gray.  "Island 
in  Ferrisburgh,"  Morong,  in  WalterDeane  herbarium,  Cambridge,  Maee. 

LESPEDEZA.    Bosn  Clovib 
L.  capHaU,  Miclix.    Sandy  soil ;  frequent. 
L.  frutocdu,  Britton.     (L.  Stuvei,  Nult.  var.  intermedia,  Wats.)  Dry  open 

places;  occasional. 
L.  polyitachya,  Michs.    Dry  open  woods  ;  occasional. 
L.  vlolacca,  Pers.    Dry  woods.    "Rockingham,"  Carey ;  Gardiner's  Island, 
Pringle. 

LUPINUS 
L,  perennii,  L.    Wild  Lupine.    Common  in  sand  plains  along  Idike  Cham* 
plain. 

MEDICAOO.    Medick 
M,  Arabica,  Atl.    (M.  maculata,  Sibth.)  Experiment  Station,  Burlington, 

M.  DENTicuLATA,   Wllld.    Ludiow,   Mivt  PoUatd  ; 'Rari\»j\(i.,B.  P.  Rugglu ; 

Burlington,  Jonea. 
M.  LCFDLiNA,  h.    Black  Medick.    Roadsides  and  fields  ;  common. 
M.  sATivA,  L.    Alfalfa.    Often  cultivated  and  persistent  or  escaped. 

MELIL0TU8.    Swkbt  Clovhb 
M.  ALBA,  Lam.    White  Melilot.     Waste  orcultivated  grounds  ;  frequent. 
M,  OFFICINALIS,  Willd.     Yellow  Melilot.    Roadsides  or  waste  places ;  occa- 
sional. 

ROBINIA.    Locust 
ft.  Pieudacacia,  L.    Locust.    Frequent  in  cultivation  and  escaped. 
R.  vlicoia.  Vent.    Clammy  Locust.    Occasional  in  cultivation  and  tending 
to  spread. 
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TEIFOLUJM.    Clovkb. 
[,  L-     Yellow  or  Hop  Clover.    Sandy  Boil ;  frequent. 
T.  ABVEHBB,  L.    Rabbitfoot  Clover.    Old  fields  ;  frequeut 
T.  HTBBiDDU,  L.     Alsike  Clover.    Common. 
T.  PKATBN8B,  L.    Red  Clover.'    Common- 
T.  rcpen*,  L.    White  Clover.    Common. 

VICIA.    Vetch 

V.  Cracc>,L.    Blue  Vetch.     Meadows  and  roadeidee  ;  frequent. 

V.  SATIVA,  L.  Common  Vetch.  Adventive ;  occasional.  White  flowered 
form,  Starr  Farm,  Burlington,  ifr«.  Flywi. 

V.  SATIVA,  L.  var.  ANouanrouA,  Seringe.  {V.  angustitolia,  Roth.)  Middle- 
bury.  Brainerd. 

V.  TKTRASPRBHA,  L.     Meadows  and  pastures  ;  occasional. 

GERANIACEAE.    GERANIUM  FAMILY 

ERODIUM 

E.  acOTARiuM,  L'Her.    Stork's  bill.    Old  gardens.   Ludlow,  Mw  PoUard; 

Burlington,  Mrt.  A.  J.  Qrout. 

FIXERKEA 

F.  pnatrpimauia,  Wiltd.     Caetleton,  Robbini;  Shelbume,  PringU. 

GERANIUM 

G.  KcfenclUif  Britton.      (O.  Carolinianum,  L.  var.   longipes,   Wats.)  Dry 

rocky  places ;  frequent 
.G.  nuculalum,  L.    Cranesbill.    Open  woods  ;  frequent. 
G.  Robcrtianuni,  L.    Herb  Robert.    Rocky  woods  and  raviaes  ;  common. 

IMPATIENS.    Jrwel-wbkd.    Touch-mb-not 
I.  aurea,  Muhl.      (I.  pallida,  Nutt.)  Moist  shady  places,   especially  on 

mountain  sides. 
I.  UniM,  Walt.     (1.  fulva,  Niitt.)  Moist  shady  places  ; 

OXALIS.     Wood  Soebel 
O.  AcctoMlla,  L.     Wood  Sorrel.    Cool  moist  woods  ; 
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O.  cymoM/ Small.     (0.  corniculata,  L.  var.  etricta,  of  Gray  Manual.)  Lady's 

Sorrel.    Fields  and  gardene  ;  common. 
O.  itrlctatL.    lady's  Sorrel.    (0-  corniculata,  L.  var.  Dillenii,  Treleaee.) 

Burlington,  T.  E.  Hazen. 

LINACEAE.    FLAX  FAMILY 
LINUM 
L.  usiTATisaiMUH,  L.    Flax.    Occasionally  adventive. 

RUTACEAE.    RUE  FAMILY 

EUTA 
R.  aKiVBOLEHS,  L.    fine.    Well  eBtablished  at  Weybridge,  Brainerd. 

XANTHOXYLUM 
X.  Amcficuittm,  Mill.    Prickly  Ash.   Rocky  woods  and  banks;  occasional- 

POLYGALACEAE.    MILKWORT  FAMILY 
POLYGALA 

P.  puidfoltai  Willd.    Fringed  Polygala.    Common,  especially  in  light  soil. 

P.  potye^nu.  Walt.    Dry  sandy  soil ;  occasional. 

P.  sMigtiiiica,  L.  (P.  viridescens,  L.)  Moist  sandy  soil.  Windsor,  Lt- 
land;  Newfane,  Grout;  Burlington,  Mm.  Flynn;  Milton,  Jontt. 

P.  Seocga,  L.  Seneca  Snako-rooi.  Rocky  soil;  western  Vermont;  occasional. 

P.  vertkiaab,  L.  Sandy  soil.  "  Bellows  Falls,"  Tuckemum;  Braltleboro, 
GrmU;  Vernon,  B.  L,  Rohinion;  Pownal,  Eggleslon. 

P.  vcftidllaU,  L.  var.  unUsua,  Wats,  and  Coolt.  (F.  ambigua,  Nutt.) 
Pownal,  Sobbim;  Vernon,  B.  L.  Robinaon ;  Brattleboro,  GroxU;  Bur- 
lington, How€. 

EUPHORBIACEAE.    SPURGE  FAMILY 

ACALYPHA 
A.  V^rginicat  L.    Moist  hollows  in  fields ;  frequent. 

EUPHORBIA.    Sporqk 
E.  cotoOata,  Sandy  field.  Burlington,  Mri.  Hynn;  recently  introduced  from 

E.  CvPABtssiAB,  L.    Cypress  Spurge.    Old  cemeteries  and  roadsides  ;  corn- 
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E.  Hbliobcopia,  L.     Waste  places  and  gravelly  shores ;    frequent  in  tbe 
Cham  plain  valley. 

E,  hlmita.  Wiegand.    (See  appendix  in  Britton  and  Brown  Flor«.)    Man- 
chester, Mia  Day;  North  Pownal,  Eggleilon. 

E.  maculatai  L,    Common  in  waste  places. 

E,  E^(*lJi,  Guse.   (E.  nutans,  Lag.)    Waste  placea  ;  occasional. 

E.  Pkplds,  L.     Charlotte,  Pringie ;  Wallingford,  Brainerd. 
.,  L.    Shores  and  waste  places  ;  occasional. 


EHPETRACEAE 

EMPETEUM.    Ckowbkhry 
E,  nigrum,  L.    Summits  of  Mt.  ManaBeld  and  Camera  Hump,  Robbim. 

ANACARDIACEAE 

RHUS.    KuMAcii 

R.  Canadcmb,  Marsh.    (R.  aromatica.  Ait,]  Dry  rocky  banks  of 

Vermont  1  occasional. 
R.  copalBna,  L.    Rocky  hills ;  frequent. 
R.  gUbn,  L.     Rocky  soil ;  common  in  the  Connecticut  and  Hoosic  valleys. 

South  Charlotte,  Horsford;  Colchester,  Mn,  Flynn. 
R.  Tomcodendroo,  L.     (R.  radicans,  L.)  Poison  Ivy.    Banks  and  moiet 

thickets;  common. 
R.  typhifla,  L-    (B.  hirtk,  Sudw.)  f^laghorn  Sumach.     Hillsides  ;  common- 
R,  Vembt,  L.     (R.  venenata,  DC. )  Poison  Sumach.  Occasional  in  awamps. 

ILICINEAE.    HOLLY  FAMILY 

ILEX.    HoLLV 
L  vtrticillata,  Gray.    Winterberry.    Thickets  ;  common. 
I.  vertieillata,  Gray.  var.  leauaolia,  Wats.    ( Rhodera  2  :  105,  1900. )  Mouth  of 
Winooaki  River,  Egijlalon. 

NEMOPANTHUS 

N.  fucicuUrii,  Haf.   (Ilicioides  mucronata,  Britton, )  Mountain  Holly.  Cold 
wet  woods ;  frequent. 
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CELASTRACEAE 

CELASTRUS 
Bitteraneet.    Moist  banks  and  thickete  ;  commoii. 

SAPINDACEAE.    MAPLE  FAMILY 

ACER.    Maple 
A.  Nqfundo,  Lion.     (Negundo  aceroidee,  Moench.)  Boxelder.     Frequent 

along  the  banks  of  the  Wioooeki  River. 
A.  Pemuylviolcuiii,  L.     Striped  Maple.     Rich  woods ;  common. 
A,  rt^rum,  L.    Red  Maple.     Moist  woods  and  swamps  ;  common. 
A.  taccbanauni.  L.      (A.  dasycarpum,  Ehrh.)  Silver  Maple.     Banks  of 

rivers  and  lakes  at  low  altitudes  ;  frequent. 
A.  Sacdunnn,  Marah.  (A.  Baccharinum,  Wang.)SugarMaple.  Rich  woods; 

A.  Saccharum,  Marsh,  var,  oigrum,  Britton.  Black  Sugar  Maple.  Moistsoil, 

Lake  Champlain  valley  ;  occasional.    "  Windsor,"  MichaiLz. 
A.  ipicalum.  Lam.    Mountain  Maple.    Cool  ravines  and  mountain  wood- 


STAPHYLEA 
S>  btfolia,  1>.     Bladder-ntit.     Moist  woods  and  thickets  ;  occasional. 

RHAMNACEAE.    BUCKTHORN  FAMILY 

CEANOTHUS 
C  Americanui,  L.    New  Jersey  Tea.    Dry  woodlands  ;  common. 
C  ovatiB,  Deef.    Sandy  banks  of  Lake  Champlain,  Burlington. 

RHAMNUS.    BccKTHOBN 
R.  alnifoliai  L'Her.    Swamps  ;  frequent. 

R.  cATHABTicA,  L.    Buckthom.     Common  in  cultivation  and  a  frequent 
escape  in  woods  and  fields. 

VITACEAE.     VINE  FAMILY 

AMPELOPSIS.    Woodbine 
A.  quhiquefolia,  Michs.    Moist  thickets  ;  coromon- 

A.  qtrinqucfoUa,  Michx.  var.  radlcantlfHma,  Rehder.     Clinging  closely  to 
limestone  ledges.    Cornwall,  Braintrd;  Burlington,  Jonet. 


.,C(iog[e 


VITIS.    Geape 
V.  bieolor,  £«Gonte.     (V.  leativalis,  oF  Gray  Manual  in  part.)  Summer 

Grape-    Dry  gravelly  soil  and  at  basee  of  cliffs  ;  frequent. 
V.  Labtiaa,  L.     Fox  Grape.     Vernon,  Grout. 
V.  vulpina,  L.      (V.  riparia,   of  Gray  Manual  in    part.)     River  Grape. 

River  banks;  common. 

TILIACEAE.    UNDEN  FAMILY 

TILIA.    LixDES 
T.  Americana,  L.    Basswood-    Woodlands ;  common. 

MALVACEAE.    HALLOW  FAMILY 


A.  AvicBHNx,  Gaertn.  (A.  Abtitilon.  Rugby.)  Velvet  Leaf.    Roadsides  and 
waste  places  ;  occasional. 


H,  Trionuh,  L.    Bladder  Ketmia.    Occasional  as  a  garden  weed.     Mi< 
bury,  Brainerd;  Peacham,  Blanchard ;  Panton,  Jones. 

MALVA.     Malix>w 
M.  Alcba,  h-     Lyndon,  Congdon;  Rutland,  EgglesUm. 
M,  HoscHATA,  L.     Muek  Mallow.    Roadsides  and  waste  places ;   an  < 

sional  escape. 
H.  BOTUNDiFoi.iA,  L.     Waste  places  ;  everywhere  common. 
M.  SYLVEOTRis,  L.    Occurs  sparingly  in  several  places. 
M,  VERTtciLLATA,  L.    A  garden  weed,  increasingly  troublesome.    Mi( 

bury,  Brainerd;  Burlington,  Jmiee. 
M.  VBRTiciLLATA.  L.  var.  CRISFA,'  L.     Knlght's  Island,  Brainerd. 

HYPERICACEAE.    ST.  JOHNSWORT  FAMH-Y 

HYPERICUM.    St.  Johmswort 
A.  Ascyron,  L.    River  banks  ;  occasional. 
H.  boreaU)  Bicknell.     Manchester,  .Visi  Day. 
H,  fnt^iffntr,  L.     Moist  soil ;  frequent. 
H.  CanadfWf!,  L.  var.  mijut,  Gray.    Moist  soil ;  occasional. 
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H,  dlipticumf  Hook.    Wei  places  ;  frequent. 
H.  nuKulatum,  Walt.    Damp  places  ;  frequent. 
H.  mutilum,  L.    Low  ground  ;  common 

H.  oudicaule,  Walt.    (Sarothm  g^ntianoides,  L.)  Brattleboro,  Froit,  Grout. 
H.  PERPOBATiM,  L.  Common  St.  Joliiiswort.  Fields  and  roadsides;  common. 
H.  Vlrgioicum,  L.     (Elodee   campanulata,  Pursh.,  Triadenutn  Virginlcnm 
Raf.)  Swampe;  frequent. 

aSTACEAE.    ROCK  ROSE  FAMILY 

HELIANTHEMI'M.    Rock  Rose 
H,  GuiadcnK,  MicliK.    Windham  County,  B,  L.  Robiiuon;  Fairlee  Cliffs, 

Sargent  and  Eggtttlon;  Bald  Mountain,  Shrewabury,  Eggleston. 
H.  majut,  B.  S.  P.    Sterile  soil ;  frequent. 

IIIDSONIA 
H.  lomcotou,  Nutt.    Sandy  beaches.     Lake  Champlain,  Burlington  Bay, 
Colchester  Point,  Bigtlom  ;  Apple  Tree  Bay,  Mrt.  Flynn. 

LECHEA.    PiNWEED 
L.  intermedia,  Lcggett.    Dry  sterile  soil ;  occasional. 
L.  majof,  Michr.    (L.  vlllosa,  Ell. )  Vernon,  B.  L.  Robimon. 

VIOLACEAE.    VIOLET  FAMILY 

VIOLA.    Violet 

V.  areniria,  DC.  (V.  canina,  L.  var.  puberula,  Watson.)  Sand  Violet. 
Rocky  or  sandy  soil ;  occaaional.  Abundant  on  sand  plains  about  Bur- 
lington. 

V.  blaoda,  Willd.    White  Violet.    I>ow  wet  ground  ;  common. 

V.  bUotia,  Willd,  var.  palustriformis.  Gray-  (V.  blanda,  Willd,  var.  amoena, 
B.  S.  P. )  Cool  rich  woods  ;  occasional, 

V.  blanda,  Willd.  var.  rcnifolia.  Gray,  (V.  renlfolla.  Gray.)  Wet  mossy 
woods  and  swamps  ;  frequent, 

V.  f>na4fnitiit,  L.    Canada  Violet.     Woods ;  common. 

V.  canina,  L.  var.  MuUcnbcr^,  Troutv.  [V.  Labradorica,  Schrank.)  Dog 
Violet.    Low  shady  ground  ;  common. 

V<  laDceoIata,  L.  Moist  places.  Mud  Pond,  Rutland,  Eggleelon;  "Willis- 
ton,"  Batet ;  Lily  Pond,  ^'ernon,  Groul. 
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V.  ovata,Nutt.  (V.  eagittaU,  of  Gray  Manual  in  part.)  Dry  sandy  soil ; 
frequent. 

V.  palmata,  L.    Blue  Violet.  Rich  open  woods.  Pownal,  Robbim,  EggUHon. 

V.  pahnata, L.  var.  cucollata.  Gray.  (V.  obliqua.  Hill.)  Moiat  or  dry 
ground ;  common.  A  polymorphous  group  which  recent  authors  are 
dividing  into  many  epeciea. 

V.  pubetcoM,  Ait.  Downy  Yellow  Violet.  (Including  var.  eriocarpa  Nutt.) 
Rich  woods ;  common. 

V.  pufcMc«M,  Ait.  var.  icabriuscula,  Torr.  and  Gray.  (V.  acabriuscula, 
Schwein.)  In  raoieter  situations  ;  frequent. 

V.  rostrata,  Furah.    Long-spurred  Violet.  .  Rich  woods ;  common. 

V.  rotdodifolia,  Michx,  Round-leaved  Violet.   Cool  moist  wooda  ;  frequent. 

V.  Selklikii,  Piirsh.  Rich  moist  woods,  especially  in'  the  mountains  ;  oc- 
casional- 

V.  TBicoLOB,  L.    Pansy.    Persiatenl  in  old  gardens. 

THYMELAEACEAE 

DAPHNE 
D.  Mbzesbum,  L.    Ciarden  escape,  in  rociiy  woods.    Burlington,  Jones. 

DIRCA 
D.  paltntrii,  L.    Leatherwood.    Moiat  open  woods  ;  frequent. 

AEAGNACEAE 

SHEPHERDIA 
S.  Caiu4nuU,  Nutt.    Bed  sandstone  cliffs,  western  Vermont ;  occasional. 

LTHYRACEAE.  LOOSESTRIFE  FAMILY 

DECODON 
D.  vertidllatui.  Ell.    Swampy  ground  ;  occasional  in  western  Vermont. 

LYTHRUM.    LoosBsTHiFB 
L.  alatum,  Pursh.    Charlotte,  Pringle. 

L.  Salicabu,  L.  Wet  meadows.  Rutland,  Bigelow  unA  JEggUHon ;  Sharon, 
Jeeup  and  Sargent ;  Clarendon,  Groul ;  Wallingford,  Mra.  Flynn. 
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MELASTOMACEAE 

BHEXIA.    Dekb-obass 
R.  Virginica.  L-     "Brattleboro,"  Frogt;  Liiy  Pond,  Vemon,  GrotU. 

ONAGRACEAE.    EVENING  PRIMROSE  FAMILY 

CIRC.£A.    Enchanter's  NtoB'raBADB 
C  alpiiUf  L.    Deep  woods ;  common. 

1,  Ebrh.    Manchceter,  Mim  l>ay  ;  Dorset,  Eggletlon. 
Woods  ;  frequent. 

EPILOBIUM.     Willow  Herb 

E.  adcnocawloo,  Haussk.  Moist  places,  especially  among  the  mountainB  ; 
frequent. 

E.  Miguitifolium,  L.  (Chamaenerion  anguBtifolium,  Scop.)Fireweed.  Com- 
mon, especially  in  newly  cleared  lands. 

E.  coloratom,  Muhl.     Wet  places  ;  common. 

E,  linean,  Mnhl.    Bogs  ;  common. 

E.  lincwe,  Muhl.  var.  oUeantliam,  Trelease.  Bogs,  deep  in  mountain  woods, 
Stratlon,  Orout;  North  Pond,  Sunderland,  EggleUon. 

E.  stridum,  Muhl.  Cold  b<^;  occasional.  "Narrow-leaved  form,  south 
end  of  litke  Willoughby,"  E.  Farort. 

LUDWIGIA 
L.  paluatrts,  Ell.    (Nardia  palustris,  L. )  Ditches  and  swamps  ;  common. 

(ENOTHERA.    EyEHiwa  Peimeosk 
OE.  bleaiuiTl<.    (Onagra  biennis,  Scop.)  Dry  soit ;  common. 
OE.  crudata,  Nutt.    (CE.  biennis,  L.  var.  cruciata,  Torr.  A  Gray.)  Brattle- 
boro and  Vemon,  OrmU. 
OE.  pomila,  L.     {Kneiffia  pumila,  Spach. }  Fields  ;  common. 

HALORAGEAE 

CALLITRICHE 
C  autumnalli,  L.     (C.  bifida,  Morong.)  Kelly's  Bay,  Alburgfa,  PringU. 
C  pa]iatrii,  L.    (G.  verna,  L- )  Cold  or  running  water  ;  frequent. 
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HIPPUEIS.     Mare's  Tail 


H.  vulgvis,  L    Rare  ;  in  cold  epringy  mai^iii  of  Joe's  Pond,  West  Danville, 
Blanchard. 

MYRIOPHYLLUM.    Watsr  Milfoil 
H.  alleraiflofUfn,  DC.     "Gut,"  Lake  Champlain,  PringU  and  Brain^rd. 
VL  iaMgmim,  Nutt.     (M.  bumile,  Morong.)  West  River,  WestTownabend, 

Orout. 
M.  Farwellii,  Morong.    Mountain  ponds.    Belden'e  Pond,  Jobneon  ;  Towns- 

hend,  Grovt ;  Spectacle  Pond,  Wallingford  ;  North  Pond,  Brunswick  ; 

Little  Averill  Pond,  EggUttim. 
M.  tincatom,  L.    In  deep  water ;  common. 
M.  tenellum,  Bigelow.   Borders  of  ponds.    Grand  Isle,  Prinpf«;  Joe'sPond, 

West  Danville,  Blanchard ;  Fairlee  Lake,  Jamp  and  Sargent. 

PROSERPINACA 
P.  paluttrii,  L.    Swampe  ;  occasional. 

ARALIACEAE.    GINSENG  FAMILY, 

ARALIA.     Wild  Sarsaparilla 
A.  bifida.  Vent.    Bristly  Sarsaparilla.     Rocky  or  sand;  woodlands  ;   fre- 
quent. 
A.  nudicaulb,  L.    Sarsaparilla.    Moist  woodlands ;  common. 
A.  quinqucfolia,  Decsne.  &  Planch.     (Panax  quJnquefolium,  L.)    Ginseng. 

Rich  woods  ;  formerly  common,  now  rapidly  disappearing. 
A.  faumosa,!'-    Spikenard.    Rich  woodlands  ;  frequent. 
A.  tfifcdla,  Decsne.  &  Planch.     ( Panax  trifoliura,  L. )    Gronnd-nut.    Moist 
woods  and  thickets  ;  common. 

UMBELLIFERAE.    PARSLEY  FAMILY 

ANGELICA 
A.  atropurpufca,  L.    Swamps  and  moist  grounds  ;  frequent. 

CARUM 
C  CABtii,  L.    Caraway.    About  dwellings  and  roadsides ;  frequent. 

CICUTA 
C  bulbifeta,  L.     Water  Hemlock.    Swaiupa  ;  common. 
C  maculatat  L.    Spotted  Cowbane.     Low  grouiidB  ;  frequent. 
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C0NI08ELINUM 
E,  Torr.  and  Gray.     (C.  Cliinense,  B.  S.  P. )  Swamps  and  cold 
cliffe ;  occasional. 

CONIIM 

C.  MAcuLATUM,  L.    Poison  Hemlock.    Waal«  places;  occasional. 

CRYPTOT.ENIA 
C  CanaiffnTJn,  DC.    (Deringa  Canadensis,  Kunlze. )  Moist  woods;  common. 

DAUCUS.    Carrot 

D.  Carota,  L.     Wild  Carrot-    Old  meadowa  ;  common. 

HERACLEUM 
H.  laiutum,  Michx,    Cow  Parsnip.    Cold  moist  ground  ;  frequent. 

HYDBOCOTYLE 
H,  Americana,  L.    Wet  places  ;  common. 

LEVISTICUM 
L.  OFFICINALE,  Koch.    Lovage.    Occaaionallj  adventive. 

OSMORRHIZA  (WASHINGTONIA)  Swbw  Cicely 
O.  brevtttyitt, DC.  (W,  Claytoni,  Britton)  Rich  woods  ;  common. 
O.  longittyfit,  DC.     Moist  rich  woods ;  occasional. 

PASTINACA 
P,  SATiVA,  L.     Wild  Pdrsoip.    Roadsides  and  waste  places  ;  common. 

PIM  PIN  ELLA 
P.  intqicrdmi,  A.  Gray.    Rocky  shores  of  Lake  Cliamplain  ;  occasional. 

SANICULA,'    Bi.ACK  S.VAKSROOT 
S.  Oi"a<<f"'^f|  L.    Shaded  ledges  ;  frequent. 
S.  gttgkzix,  Bicknell.    Moist  rich  soil ;  frequent. 
S>  Marylandka,  L.    Moist  woods  ;  common. 
1,  Bioknell.    Rich  woods  ;  frequent. 
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SLUM 
S.  deuUdoUumi  Gmelin.     Water  Parsnip.    Wet  places  ;  Crequent. 

ZIZIA 
Z.  auMa,  Koch.     Moist  meadows ;  common. 

CORNACEAE.    DOGWOOD  FAMILY 

COENUS.    CoRSEL,    Dogwood 
C  alterntfofia,  L-  [.     Opeo  woods  ;  common. 
C.  ftttAtn^^  L.     Bunch -berry.    Cold  damp  woode  ;  common. 
C.  drdnaU,  L'Her.    Bouud-leayed  Cornel.    Rocky  woodlands  ;  freqoeut. 
C.flofida,I~     Flowering  Dogwood.     Dry  woods,     "Castleton,"  fiofc6in*,■ 
8p^ingfleld,  S.  Jyayuwrd;  Newfane  and  Dorset,  5.  Grout;  North  Pow- 
nal,  Eggleflon. 
C,  panjcubta,  L'Her.     (C.  candidisaima,  Marsh.)  Rich  thickets  and  banks; 
frequent. 
\ -T^  C  aerkea,  L.  (C.  AmoWiii,  Mill. )  Kinnikinnik.  Silky  Cornel.  Low  woods 

^  and  banks  ;  common. 

C  itoloolfcra,  Michz.    Bed-oaier  Dogwood.     Wet  places  ; 


N.  sylvalica,  Marsh.  Sour  Gum.  Tupelo.  Rich  soil,  generally  swampy. 
" Craftsbury,"  RMiru;  East  Dorset,  S.  Grout;  Vemon,  Grout;  Bur- 
lington, Mrt.  Flynn;  Vergennes,  IHiesRutk  Fiiher. 

ERICACEAE.    HEATH  FAMILY 
ANDROMliDA 

A.  Uguftrlnat  Muhl.    (Xolisma  ligustrina,  Britton.)  Occasional  in  southern 

Vermont. 
A.  polifolia,  L.    Boggy  margins  of  ponds ;  frequent. 

ABCTOSTAPHYLOS.    Bearberry 
A.  Uva-uni,  Spreng.    Cliffs  and  bare  hills  ;  occasional. 

CASSANDRA.     (CHAM.^DAPHNE) 
C  calyculata.  Don.    Leather  Leaf-    Bogs  ;  frequent. 
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CHIMAPHILA.    PiPBisBBWA 
O  Buculala,  Fureh.    Prince's  Pine.    Dry  woods.    Newfane,  OrmU. 
C.  tnnbellaU,  Nutt.     Dry  woods  ;  common. 

CHIOUENES 
O  ttrpjMoSi,  Salieb.    Creeping  Snowberry.    Peat  bogs  and  moesy  woods; 
frequent. 


B,  repcnf.  h.    Mayflower.    Trailing  Arbutus.    Sandy  or  rocky  woodlaada ; 

common  in  certain  areas. 

GAULTHEBIA 
O.  pfonimbem,  L.    Wintergreen.    Cool  woods ;  common. 

GAYLU8SACIA 

<r.  t*cfaMn»  Torr.  and  Gray.     Huckleberry.    Sterile  fields  and  thickets ; 
common. 

KALMIA.    Laurel 
K.  anguttifolu,  L.    Sheep  laurel.    Sterile  fields  and  peat  bogs  ;  frequent. 
K.  ghuu,  Ait.    Pale  lAurel.    Cold  peat  bogs  j  occasional. 
K.  Utif oUa,  L-     Mountain  Laurel.    Hock  y  hills.     "Rockingham,"  Carey; 

Pownal,  EggU»ton.    Common  along  banks  of  West  River  between  Brat* 

tleboro  and  Newfane. 


L,  Grocnlaodieum,  Oeder.  -  ( L.  latifoHum,  Alt. )  Labrador  Tea.    Cold  bogs  ; 
frequent. 

MONESES 

M.  gTuidiflora,  Saiisb.  (M.  uniflora,  A.  Gray.)  Deep  cold  woods;  occasional. 

MONOTROPA.  Indian  Pipe 

M.  Hypofrity>,L.   (Hypopitys  Hypopitya,  Small.)  Rich  dry  woods;  occa- 
sional. 
M.  uniflora,  L.     Dark  rich  woods ;  common. 

PTEEOSPORA 
P.  Aiidr(KiMd«af  Nutt.    Pine  woods  ;  rare. 
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PYliOLA 

P.  chlorantlia,  Swartz.     Dry  woods  ;  frequent, 

P.  elliptica,  Natt.    Ricli  woods  ;  common. 

P.  minor,  L.     Smuggler's  Notch,  Pringle.     Rare. 

P.  rotimdifolia, Jj.     Woodlands;  occasional. 

P.  rotundifoHa,  L.  var.  uliginou.  Gray.  Sphagnum  boije.  Brietol,  Pringle ; 
Peacham,  Blnnchard;  Rutland,  Roi» ;  Chittenden,  EggUaton;  Burling- 
ton, Mm.  Flijiw. 

P.  Btcunda,  L.     Rich  woods  ;  freqnent. 

P.  Kcundaf  L- var.  pumila.  Gray.  Peatbogs.  Bristol  Pond  bog,  Pringle; 
Sntton  and  Newark,  E.  Faxon ;  cedar  swamp,  Fairliaven,  EggUaton. 

RHODODENDRON 

R.  cuMscena,  G.  Don.  (R.  nudiflora,  of  Gray  Manual  in  part.  Azalea  cane- 
Bcens,  Miclix.)  Swamp  Pink.  Woody  banks  and  borders  of  swamps; 
occasional. 

R.  mazimum,  L.  Rocky  woods  bordering  Groton  Pond,  Prrhira;  "Peach- 
am,"  Jilanchiird:  Martin's  and  Niggerhead  Ponds,  Egglaton;  lAnes- 
.    boro,  Milt  .V.  Shinnrr. 

R.  Rhodora,  Don.  (Rbodora  Canadensis,  L.)  "Brattleboro,"  Robbint ; 
Burlington,  Perking;  Derby,  Richmond,  Horiford ;  Johnson,  Grout; 
abundant  in  Essex  County,  Eggletlon. 

VACCINIUM.    Br-iBBERnv.    Cranberry 

V.  caespitosom,  Michi.     Mt.   Mansfield  Chin,   Pringle;  rocky  shore  West 

River,  Newfane,  Grout. 
V.  CaoadcoM,  Kalm.     Moist  thickets ;  common  in  the  mountains.    The 

market  blueberry  of  Esses  County. 
V.  eorymbosum,  L.     Swamps  and  low  thickets.     Tlie  abundant  blueberry 

about  northern  Lake  Champlain.    Tlie  form  known  as  var.  amoenunif 

Gray,  occurs  in  swamps,  Monkton,  Charlotte,  Pringle. 
V.  eorymbosum,  var.  abococcum.  Gray.    (V.  atrococcum,  Heller.)  Black 

Blueberry,     Bristol  Pond  b<^,  A.  C.  Dyhe.    Also  reported  from  several 

other  localities  but  tlie  determinations  have  not  been  verified. 
V.  macrocarpoo.  Ait.    lArge  Cranberry.      (Oxycoccus  macrocarpua,  Pers. } 

Peatbc^i  frequent. 
V.  Oiycoceus,  L.  Small  Cranberry.  (Oxycoccus  Oxycoccus,  McM.)  In  cold 

peat  bogs ;  frequent. 
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V.  Pcmuylvonicucn,  Lam.  Dry  hills  ;  common.  The  earliest  market  blue- 
berry. Plant  having  black  berries  without  bloom  {?  V.  aigrum,  Brit- 
ton)  are  found  ;  West  Rutland,  EggleHon. 

v.  Pemuylvontcuro,  Lam.  var.  angustifoliuin.  Gray.  Summit  of  Mt.  Mans- 
field and  Camel's  Hump,  Robbim,  I'ringle. 

V.  ulipaotum,  L.  Summit  of  Mt.  Mansfield  and  Camel's  Hump,  Robbint, 
PringU;  Johnson,  Grout. 

V.  vadllani,  Solander.  Drv  woodlands  ;  common  ;  forming  part  of  the 
later  blueberries  of  the  market. 

V.  Vitii-Idaeat  L.  On  the  summits  of  Mansfield  and  Camel's  Humprooun- 
taine,  Jtobbint. 

DIAPENSIACEAE 

DIAPENSIA 
D.  Lapponka,  L.    Mt.  Manafield  Chin,  FYtngU. 

PRIMULACEAE.    PRIMROSE  FAMILY 

LYSIMACHIA.    Loobebtrife 
L.  NUHMtiLARiA,  L.  Moneywort.   Frequent  as  a  troublesome  weed  in  lawns. 
L.  producta,  Fernald.     (Bhodora,  Iil34.  1899.)    (L.  stricta,  var.  producta. 

Gray. )  Mouth  of  the  Winooski  River,  Egglaton  and  Jonet. 
L,  qoadrifolia,  L.    Dry  thickets  ;  common. 
L.  firicta,  Ait.     (L.  terreatris,  B,  S.  P.)  Low  ground  ;  common. 
L.  tbyniflora,  L.    (Naumbergia  thyraiflora,  Duby.)  Boea'and  Bwampa  ;  fre- 

PRIMULA 
P.  Mirianfaiica, Michx.  Willoughby  Mountain,  A.  Wood;  Smu^ler's  Notch, 
MoTong. 

SAMOLUS 
S.  Vakrandi,  L.  var.  Amtrlcaaus,  Gray.     {S.  fioribundus,  H.  B.  K. )  Along 
slugKish  brooka  ;  Middlebury,  Jamu.  C.  N.  Brainerd;    "  Brattleboro," 
Froti. 

STEIRONEMA 
S.  cjliatum,  Raf.    Moiat  thickets  ;  common. 

S.  Uoceola turn.  Gray.  Low  grounds  along  northern  Lake  Champlain  ; 
occasional. 
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TRIENTALIS 
T.  Americana,  Pursh.    Star  Flower.    Moist  woods  and  thickets;  common. 

OLEACEAE.    OUVE  FAMILY 

FRAXINUS.    Ash 
F.  AmcTJcaiUr  L-     White  Ash.     Rich  woods  ;  common. 
F.  Pcntuylvanka,  Marsh.    (F.  pubescens,  Lam.)  Red  Ash.    Low  gronnds  ; 

common  along  Lake  Champlain  and  its  tributarieB. 
F.  nigra.  Marsh.     (F.  earn Inici folia,  Lam.)  Black  Ash.     Swamps  and  wet 


F.  fanceoUta.  Borck.    (F.  viridis,  Michx.  f.)  Qreen  Ash.     Occasional  along 
shores  ot  Lake  Champlain. 

GENTIANACEAE.     GENTIAN  FAMILY 


B.  Unella,  Muhl.  (B.  Virginica  B.  S.  P.)  "Rockingham,"  Carey;  Higbee 
Bwainp,  Burlington,  Jonte. 

GENTIANA.    Gbntian 
G.  AinarcUaf  L.,  var.  acuta.  Hook.  {.   (G.  acuta.  Michz.)  Smuggler's  Notch, 

G.  Aoclrewtii,  Griseb.    Closed  Gentian.    Moist  gronude  ;  frequent. 

G.  criiutii,  Froel.  Fringed  Gentian.  Moist  ground ;  frequent  iu  the  south- 
ern part  of  the  State. 

G.  lioearii, Froel.  Bogs  and  meadows  in  the  mountains;  occasional.  A 
broad  leaved  form  from  Stowe,  }fT>.Slra«',  appears  to  be  var.  tanctoUOa, 
Gray. 

G.  qulnqucflofa, Lam.     (G.  quinquefoHa,  L.)  Moist  hills;  occasional. 

HALEXIA.     (TETRAGONANTHUS) 
H.  dcfleza,  Grieeb.    Banks  of  Lewis  Creek.  Charlotte,  ITortford  and  PringU. 

LI.MNANTHEMUM 

L.  lacunotum,  Griseb.    Shallow  water;  Spectacle  Pond,  East  Wallingford, 

Kent;  Springfield,  EggUilon;  common  in  Windham  county  ;  Groui. 

MENYANTHES 
M.  trifoliala,  L.    Buck  Bean.    Sphagnum  bc^ ;  occasional. 
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APOCYNACEAE.    DOGBANE  FAMILY 

APOCYNUM.    DonBANB 
A.  andrauemlfolium,  L.    Thickete  and  fields  ;  common. 
A.  camuUnum,  L.    Indian  Hemp.    Moist  banlcs  ;  occasional. 
A.  ufuubinum,  L.  var.  g^bcrrimum,  DC.  Shoreaof  Lalie  Champlain.  Sands 
of  Weat  River,  EggUilon. 

VINCA 
V.  MJNOR,  L.    Periwinkle.    Peraistii^  in  neglected  dooryarde. 

ASCLEPIADACEAE.    MILKWEED  FAMILY 

ASCLEPIAS.     McLKWEBD 
A.  inatmU,  L.    Marshes  ;  common. 

A.  obhitifoHa,  Michx.    Sandy  soil ;  frequent  about  Burlington. 
A.  phytoUccoidot  Pureh.     (A.  exaltata,  Muhl. )  Moiel  copses  ;  occasional. 
A.  quidrifoUar  L.    Rocky  woods  ;  occasional. 
A.  Syriacfti  I^     (A.  Comuti,  Decaisne.)  Rich  grounds  ;  common. 
A.  tubctoM,  L.    Butterfly  Weed.    Dry  fields /"Pownal."  Ro6Wn«,-    "Bel- 
lows Falls,"  Carey;  Vernon,  Grout;  Manchester,  Miu Day. 

VINCETOXICUM.     (CYNANCHUM) 
V.  NioROM,  Moencb.    Brattleboro,  Frott;  Windsor,  Leland. 

CONVOLVULACEAE.    MORNING-GLORY  FAMILY 

CONVOLVULUS.    Bindwkkd 
C  ARVENSiB,  L.    A  garden  weed  ;  Woodstock,  F.  B.  Dana. 
C-  Japonicob,  Thunb.     Tlie  double-flowered  form,  an  occasional  escape 

from  cultivation. 
C  Mpium,  L.    Moist  thicketd ; 


IB.    Common  in  the  gravelly  soil  along 
shores  of  Lake  Champlain. 
Ct  ipitliamacus,  L.    Dry  sandy  plains  ;  common  about  Burlington.    Nor- 
wich and  Rutland,  Eggtestan. 

CUSCUTA.    Dodder 
C  Epithvuuh,  Murr.  In  clover  fields;  threatening  to  become  troublesome. 
C  Grooovii,  Willd.    Moiat  thickets  ;  common. 
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POLEMONIACEAE.    PHLOX  FAMILY 


P.  panicuUU,  L.    Escaped  from  cultivation  ;  Rutland,  EggUslon ;  Fraokliu, 

Wild. 

POLEMONIUM 
P.  Van  Brtintiae,  Britton.     (P.  cfcruleum,  of  Gray  Manual.)     Abby  Pond, 

Ripton,  BrainfTct. 


HYDROPHYLLACEAE 

HYDROPHYLLUM 
H.  Vir|tajcaaw  L-    Eich  woods  ;  c 


BORRAGINACEAE 

CYN0GL03SUM 
C.  OFFICINALE,  L.    Hound'e-tonpie.    Paaturea  ;  (requent. 
C  Vitginkutn,  L.     Wild  Comfrey.     Rich  woods ;  occasional. 

ECHINOSPERMUM.     (LAPPULA) 
E.  Lappula,  Lehm.     Gravelly  sliores  of  Lake  Champlain  ;  frequent. 
E.  VireJnlcum,  Lehm.     (L.  Virginiana,  Greene.)  Bexar's  Lice.    Borders  of 
woods ;  frequent. 

ECHIUM.     Viper's  Bcqloss 

E.  vuLOARE,  L.    Btueweed.    Pastures  and  moist  soil.     Becoming;  increas- 
ingly troublesome  as  a  weed  . 

HTHOSPERMUM.    Gromwell 
L.    Old  fields  and  roadsides  ;  occasional. 
L.     Dry  pastures  ;  common. 

MYOSOTIS 
M,  hiA,  Lehm.     Cold  brooks.     Peacham,  Blanchard ;  abundant  in  White 

River  valley,  EggUslon. 
M.  PALUSTRis,  Withering.    Forget-me-not.     Frequently  naturalized  along 

cold  brooks- 
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R9.  vcroa,  Nutt.  (M.  Vii^iaica,  B.  S.  P.)  Dry  banks  and  ledgeB.  "Brattle- 
boro,"  Froil;  Windsor,  Leland;  Snake  Mountain,  Brainerd;  Fairlee 
Cliffs  and  Weat  Castleton,  Egghaon. 

SYMPflYTUM 
S.  OFPHNALE,  L.    Comfrey.    Moist  places ;  adventive-  _j:j 

VERBENACEAE.    VERVAIN  FAMILY 

PHRYMA 
P.  Lcptotfuhya,  L.    Moist  open  noods  ;  frequent. 

VERBENA.    Vervain 
V.  baatata,  L-    Blue  Vervain.    Roadsides  ;  common. 
V>  wticadoHa,  L.    White  Vervain.     Roadsides  ;  common. 

LABIATAE.    MINT  FAMILY 

BLEPHIUA 
B.  dUita,  Raf.    Dry  open  places.     E^t  Dorset,  S.  Grout ;  Manchester,  Jfiat 

Day. 
B.  bknita.  Benth.    Moist  shady  places  ;  occasional. 
B.  hlttttta,  Bentb.  var.  glabrata,  Fernald.     (Rhodora  1:221.  1899.)  Drysoil. 

Manchester,  Mitt  Dan. 

CALAMINTHA. 
C  CUnopodlmn,  Benth.  (Clinopodium  vulgare,  L.)  Borders  of  thickets  and 
fields ;  frequent. 

COLLINSONIA 
C  f««i«il*n«<«,  L.    Rich  moist  woods  of  southern  and  central  Vermont ; 
occasional. 

GALEOPSIS 
G.  Tetbabit,  L.    Hemp  Nettle.     Waste  places  ; 

HEDEOMA 
H.  puieg^ddta,  Pera.    Pennyroyal-    Dry  fields  ; 

HYSSOPUS 
H.  oPFiaMALK,  L.    Hyssop,    lloadsidea.    Gnmd  Isle,  Pnngh;  South  Wal- 
lingford.  Rom;  Peacham,  Blanchard. 
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ISANTHUS 
I,  Michx.     (I.  brachiatuB,  B.  H.  P.)  Dry  sterile  fields;  rare. 

LAMIUM.     Dead  Nffrri.E 
L.  AMPLBXICAOLE,  L.     GatdeD  weed.     Brietol,  Pringle  ;  Rutland,  EggUOon. 
L.  MAcuLATtiM,  L.  Garden  escape.    Briatol,  Pringle  ;  Middlebury,  Brainerd. 

LEOSUBUS 
L.  CitRDiArA,  L.    Motherwort.    Waste  places  ;  common. 

LOPHANTHUS.     ( AGASTACHE) 
L,  nepctoides,  Bentli.  Thickets  and  along  Fences.  Middlebury.  Jamet,  Brain- 
erd; Pownal,  Bennington,  Arlii^ton,  Robbing. 
L.  KTopbtilariaefoliia,  Benth.    Thickets  and  feacerows ;  occasional. 
L.  KTopbuUrUdoHiA.  Bentb.  var.  moUii,  Fernald.      (Kliodnra  I  j220.  1899.) 


Itlanchester,  ifi*n  Dny. 


LYCIJPUS 


L.  Amcricanus,Mulil.     (L.  sinuatus,  Etl.)  Moist  soil ; 
L.  Virginictf*,  L.     Shady  moist  places  ;  common. 

MAEHL'BIUM 
H.  viTUiARE,  L.     Horehound.     Garden  escape.     Peacham,  Blaitchard. 

MENTHA.     Mint 
M.  Canadtniit,  L.     Wet  places  ;  common. 

M  PIPERITA,  L.     Peppermint.     Along  brooks  ;  frequent.  ^ 

H.  sATivA,  L.    Garden  escape.    Rochester  and  Rutland,  Eggletton;  John- 
son, OtoiU. 
M.  viR[nis,  L.    Spearmint.    Moist  places  ;  common. 

MONARDA 
M.  didyma,  L.     Oswego  Tea.     Warren,  Brainerd;  Bamet,  Blanchard. 
H.  fiituloia,  L.     Wild  Bei^raot.    Dry  open  woods  ;  occasional. 
M.  fiitulon,  L,  var.  rubra.  Gray,  (M.  media,  Willd.)  Gardenescape.  Stowe, 

Eggleilon. 
H.  Punctata,  L.    Colchester,  Mrt,  Flijnn.    Doubtless  introduced  with  west- 
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NEPETA 
N.  Cataria,  L,    Catnip.    Dry  pastures  ;  common. 
N.  Gi.ECEioUA,  Benth.  (Glecoma  hederacea,  L.)  Ground  Ivy.  Moist  shady 

ORIGANUM 
O.  vrixiARE,  L.    Wild  Marjoram.    Moist  shady  groand ;  occasional. 

PHYSOSTEGIA 
P.  Virginuna,  Benth.     Gravelly  shores  of  Lake  Champlain  ;  occasional. 

PRUNELLA.    (BRUNELLA) 
P.  vulguii^  L.    Self-heal.    Woods  and  fields  ;  common.   Plants  with  white 
flowers  occur  occasionally. 

PYCNANTHEMtlM.     ( KOELLIA ) 
P.  incanum,  Michx.     Rocky  woods-     Cavendish,  ^anvK;  Barttleboro  and 

North  Pownal,  EggUtton-  " 

P.  lanccoU turn.  Pure b.   (K.  Vii^iniana,  MacM.)  Dry  woods;  southern  and 

western  Vermont ;  occasional. 
P.  linifolium,  Pursh.     (K.  flexuosa,  MacM.)  Dry  fields  of  western  Vermont; 

occasional. 
P.  moticum,  Pers.    Fields ;  occasional. 
P.  vcrticiUalum,  Pers.    (P.  uuticam.  Gray  in  part,  not  Pere.    See  Bot.  Gaz. 

2Si  13S.  ]S99.)    Moist  fields;  occasional  in  western  Vermont. 

SATUREIA 
S.  qoRTENSiB,  L.    Summer  Savory.    Gravelly  bank.  Outlet  of  Dorset  Pond, 
Groul. 

SCUTELLARIA.    Skullcap 
S.  galericuUta,  L.     Wet  shady  places  ;  common. 
S.  lalcrifk«a«  L.    Mod-dog  Skullcap.     Wet  shady  places  ;  common. 
S.  puvaiaL,  Michx.    Dry  banks  and  headlands  of  Lake  Cbamplain  ;  local. 

STACHYS.     Hedge  Nfiti.e 
S.  a^era,  Micbx.    Moist  ground:  occasional. 

S.  paluitrii,  L.  Meadow,  East  Wallingford,  E.  C.  Kent.     Specimen  in  Mr. 
Kent's  herbarium. 

TEUCRIUM.    Germander 
T,  Ca"?<<T"tT|  L.    Low  grounds  ;  occasional.    Frequent  along  the  shores 
of  Lake  Champlain. 
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THYMUS.    Thyme 

T.  Sbrpyllum,  L.     Peacham,    Blanchard;    Rock   Point,    Burlington,  Mr*. 
Ftynn;  West  Berkshire.  Wild. 

TRICHOSTEMA 
T.  dictiotomuiii,  L.    Dry  sKrile  Selds  ;  occasional. 

SOLANACEAE.    NIGHTSHADE  FAMILY 

DATURA,    JAMBfTTOW.v  Wehd 
D.  ^tbahoniuh:,  L.    Occasional  in  waste  places. 
D,  Tatula,  L.    Rare  and  advenlive. 

HYOSCYAMUS 
H,  NIGER,  L.    Henbane.    RoadsideB.    "Panton,"  Burge;  "Mt.  Independ- 
ence," Dr.  HiU;  Slioreham,  Brainerd. 

LEUCOPHYSALIS 

L.  Enndtflora,  Rydberg.  (Physalis  grandiflora.  Hook. )  Providence lalaad, 
Peritiim ;  Stave  Island,  Mrt.  Flynn. 

NICANDRA.     (PHYSALODES) 
Gaertn.    Thetford  and  Peacham,  Blanchard;  Shoreham, 


PHYSAUS.    Ground  Chbrey 

F.  iiclerophylla,  Nees.    (P.  Vii^iniana  of  the  Gray  Manual.)    Manchester, 

Mus  Day. 
P.  hetCTophylla,  Neea.  var.  unUeoa.  Rydbei^.    Sandy  soil  and  gardens ; 

occasional. 
P.  pruinota,  L.     ( P.  pubescens,  Am.  autliors  in  part. )    Rutland,  EggletUm  ; 

Pittsiord,  O.  A.  Wooleon;  Middlebury,  Brainerd. 
P.  VirgMana,  Mill.  Highgate,  Jtiup ;  St.  Johnsbury,  Mt».  M.  H.  Buckham. 

SOLANUM.    NioH-raHADE 
S.  DcLCAMARA,  L.    MoLst  tbickets ;  frequent. 
S,  nlgnim,  L.    Moist  shaded  ground  ;  frequent. 
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SCROPHULARIACEAE.    FIGWORT  FAMILY 

CASTILLEIA 

C  pallida,  Kunih,  var.  tcptratrioaalii.  Gray.  (Castilleja  acuminata,  Spreng.) 

Mt.  Mansfield,  TuetermanaaA  Macrae;  Sm  (Meier's  Notch,  FringU. 

CHELONE 
C  glabra*  L.    Turtle-head.     Moiat  soil ;  common. 

GEBARDIA 
G.  flava,  L.    ( DaBysloma  flava,  Wood. )  Pownal,  Andrevii. 
G.  pediealaria,  L.     (Dasystoma  pedicularia,  Britton.)  "Pownal,"  Bobbin*; 

"BellowH     Falls,"    Carey;    Fairlee   Clifip,    Sargenl ;    lake    Dnomore, 

Brainerii. 
G.  pmpurut  L.  var.  paupercuh,  Gray.   (G.  paupercnia,  BHUon.)  Knight'B 

and  Butler's  Islands,  BrainrTd;  ?lighgale,  WHd. 
G.  qucrdfolU.  Pursh.      (Daeystoma Virginica,  Britton.)  Dry  open  woods; 

Fairlee  Cliffs,  Sargenl;   Castleton,   Pownal,  Robbint,   EggletUm;  West 

Rutland,  EggUtlon;  North  Dorset,  ifri.  Plyna. 
G.  teouifolia,  Vahl.    Dry  open  woods  ;  Pownal,  Robbint,  Egglaton ;    "Brat- 

Ueboro,"  kohblna;  "BellowsFalls,"  Cany;  Vernon,  Grovl;  Colchester, 

Mre.  Flyjoi. 

GRATIOLA 
G.  aurca,  Muhl.    Sandy  shores  of  Lake  Champlain  ;  rare. 
G,  Virginiaiu,  L-    Wei  shores  and  ditches  ;  occasional. 

ILYSANTHES 
I.  attoiiuta.  Small.     Wet  shores  and  ditches  ;  occasional. 

LINARIA.      ToAD-FLAX 

L.  Canadcnwa,  Duroont,    Dry  soil ;  "Bellows  Falls,"  Carey;  Vernon,  Grout. 
L.  vtFLGARis,  Mill.    Butter  and  Egge-    (Linaria  Linaria,  Karst.)  Fields; 


MELAMPYRUM 
M.  Atnetkanum,  MIchx.      (M.  lineare,  Lara.)  Cow-wheat.      Dry  wood- 
lands ;  frequent. 

MIMULUS 
M.  MOBcnATL's,  Dougl.   Musk-plant.    Garden  escape  ;  wet  places.     Walliog- 

ford,  Kent;  Wardsboro,  Howe;  Weston,  Mrt.  Flynn. 
M.  rtegcnt,  L.    Monkey-flower.    Wet  places  ;  c 
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PEDICULAR[S 
P,  Onattftwiii  L.    Louaewort.    Thickets 

PENT8TEM0N 
P.  iicvigitaa,  Solander.     Fields,  Franklin,  Wild. 

t,  Solander.     Rocky  liills  ;  (requent  in  western  Vermont. 

SCR0PHUL.4RLA.    Figwobt 
I,  Bicknell.    Meaduwa  and  fence  rowa  ;  occasional. 
S.  nodoH,  L-  var.  MarUaodica,  Gray.     (S.  Marilandica,  L.)  Waste  places  ; 
occasional. 

VERBASCUM 

V.  Blattabia,'  L.    Motb  Mullein.    Clay  or  rocky  pastures  and  roadaideB ; 

occasional . 
V.  Thapsub,  L.    Mullein.    Fields  ;  common. 

VERONICA.      Sl'EEDHELL 

V.  Americaiu,  Scbweinitz.    Wet  ground ;  common. 

V.  AfugalUi,   L.      "  Middlebury,"   Bnrge ;    Tinmouth   Creek,   Tinmoulh, 

Egffleeton. 
V.  ARVBNsiB,  L.     Fields;  occasional. 

V.  BoxBAUMii,  Tenore.     (V.  Byzantina,  B.  S.  P.)  Occasionally  ad ventive. 
V.  offidnafis,  L'     Dry  fields  and  thickets  ;  frequent. 
V.  pcr^rinai  L-     Gardens  and  waste  places  ;  occasional. 
V.  (CdtdUta,  L.    Wet  Bround  ;  common. 
V.  ieTpyIlilb&a.  L.     Roadsides  and  fields  ;  common. 

LENTIBULARIACEAE.    BLADDERVORT  FAMILY 

PINGUICULA 
P.  vulgaris,  L.     Buttertrort.     Alpine  cliffs.  Smuggler's  Notch,  PringU. 

UTRICULARIA.     Bi.ADnERWORT 
U.  comuta,  Michx.    Bogs ;  frequent. 
U.  gibba,  L.     Rocky  pond,  Rutland,  Ros». 
U.  ioflata,  Walt.    In  still  ivater  ;  occasional. 
U.  Inteniudia,  Hayne.    Shallow  pools  ;  occasional. 
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U.  purpurea,  Walt.     East  Barnet,  West  Danville,  Peacham,  Bltmchard. 
1.  D.  Greene-    Fairlee  Lake,  Sargfnt  and  Jeiup. 
rit,  L.    Ponds  and  slow  streams ;  c 


OROBANCHACEAE.    BROOMRAPE  FAMILY 

CONOPHOLIS 
C  Americana,  Wallroth.     Woods  on  White  Creek,  Chandler ;  "Rock  Point, 
Burlington,"  Maerae;  West  Rutland,  H.  M.  Denaloju;  Snake  Mountain, 
Brainerd. 

EPIPHEGUS.    Beech-dbops 
E.  \^rg|iiilaiia.  Bart.     [Leptamninm  Virginianum,  Raf.)  Under  beechtrees; 


OROBANCHE 
i,L.     (Aphyllon  uniflorum,  Gray  1  Thalesia  uniflora,  Britton. ) 
Dry  woodlands ;  occasional. 

ACANTHACEAE 

DIANTHERA 
D.  Afflcricaiu,  1.    Collected  by  Dr.  Paddock,  in  1S19,  in  water  at  Ferrle- 

bui^h  ;  specimen  now  in  University  oF  Vermont  herbarium.    No  later 
botanist  has  found  it  in  Vermont. 

PLANTAGINACEAE.    PLANTAIN  FAMILY 

LITTORELLA 
L.  hcwtris.  L.     ( L.  uniflora,  Rusby. )  Gravelly  shores.     Eelley'e  Bay,  Al- 
bui^b,  FringU;  Spectacle  Pond,  East  Wallingford,  Katl;  Notch  Pond, 
Ferdinand,  EggUtton. 

PLANTAGO.    Plantain 
P.  arbtata,  Michz.     (P.  Patagonica,  Jacq.  var.  ariatata,  Gray.)  Occasionally 

introduced  with  grass  seed.      Brookline,  Howe;    Eaet  Wallingford, 

Kenl;  Colchester,  Mn.  Flynn. 
P.  LANCEOLATA,  L.     Englfsh  Plantain.    Grass  land  ;  c 
P.  major,  L-    Waysides ;  common. 
P.  Ru^elii,  Decaiane.     With  the  preceding  species ; 
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RUBIACEAE.    MADDER  FAMILY 

CEPHALANTHU8 

C  oeddtataSt,  L.    Button-bush.    Swampa ;  frequent. 
GALIUM.    BsD  Stkaw.    Clkavbrs 

G.  Aparine,  L.    Shaded  ground  ;  frequent. 

G.  MprcUum,  Micbs.    Alluvial  ground  ;  common. 

G.  dfcifzaiw.  Michx.     Rich  woods  ;  common. 

G.  Qaytooi,  Michx.     Wet  meadowa  ;  frequent. 

G.  KamhctiaHcum,  Steller.    Cold  wet  woods  of  the  higher  mountains  ;  fre- 
quent. 

G.  Unccohtum,  Torr.     Dry  woods  ;  frequent. 

G.  MoLLuoo,  L.    Peacham,  Blanehard;  "North  Pomtret,"  Morgan. 

G.  paltotfc,  L-    Wet  meadowa  and  along  ditches  ;  common. 

G.  pUotutn,  Ait.    Dry  copses.  Powna),  Robbim,  EggUtton, 
'.,  Pollick.     Adventive.    Charlotte,  PringU. 

(0.  trifldum,  L.  var.  lalifolium,  Torr.)  Wet  meadows  ; 
frequent. 

G.  tindorium,  L.  var  Labiadoricum,  Wiegand-     Perch  Pond  bog,  Pownal, 
J.  R.  Churchill. 

G.  triHdum, L.     (G.   triBdum,  L.  var.  pusillum,  Gray.)  Cold  bogs  and 
marshy  borders  of  ponda  ;  frequent. 

G,  trillofwn,  Michx.    Rich  woodlands  ;  common. 

G.  VERUM,  L-    Yellow  Bedstraw.  Occasionally  introdaced  in  grass  lands. 
HOUSTONIA 

H.  caenika,  L-    Bluets.    Grassy  places  and  wet  rocks  ;  common. 

H.  purpurea.  L.  var.  long^oUa,  Gray.     (H.  longifolia,  Gaertn.)  Dry  rocky 
places  ;  frequent  in  the  Champlain  valley.    Randolph,  Saia. 

MITCH  ELLA 
M.  repent,  L.    Partridge-berry.    Cool  woods  ;  common. 

CAPRIFOLIACEAE    HONEYSUCKLE  FAMILY 
DIERVILLA 
D.  trifida,  Moench.    (D.  Diervilla,  McM.)  Rocky  woodlands; 

LINNjEA 
L.  boKaliii  L.    Twin-flower.    Cool,  rich  woods  ;  frequent. 


^dbyGoogle 


'  LONICERA.    HoNEvsucfCLB 

L,  cacrulea,  L.    Cold  bc^B  oE  northeastern  Vermont ;  occasional. 

I,  eiliata,  Mnbl.    Fly  Honeysuckle.    Moist  wooda  ;  common. 

L,  dioica,  L.     (L,  glauca,  Hill.)  I>ry  rocky  woods  ;  frequent. 

L,  himita,  Eaton.     Rocky  woodlands  of  western  Vermont ;  occasional. 

L.  oUofigUoHa.  Muhl.  Cold  bogs;  "Brattleboro,"  Fi-ori ,-  Bristol,  M  on  kton, 
New  Haven,  Starksboro,  FringU;  Sotton,  E.  Fhxon, 

L.  Tatarica,  L.  Tartarian  Honeysuckle.  Common  in/cultivation  ;  a  fre- 
quent escape  in  thickets  about  Burlington. 


SAMBUCUS.    Elder 
L.     Elderberry.     Thickets  ;  common. 
.    Red  Elder,    (S.  pubens,  MichK.)  Rocky  woodlands  :  com- 


SYMPHORICARPOS 


I,  Michz.    Snuwberry.    Coi 
spreading  from  old  gardens, 
raccmotusp  Michx.  var.  pauciflorufc  Robbins.    (S.  paucifl< 
Cliffs  and  headlands  of  western  Vermont ;  occasional. 


cultivation  ;  occasionally 


TRIOSTEUM 
T.  perfoliatum,  L.    Rich  woodlands  ;  occasional. 


VIBURNUM.    Arrow-wooi. 
V.  acerif<^um,  L.     Maple-leaf  Viburntim.     Dry  rocky  woods 
V.  alntftrfi^  Marsh.    {V.  lantanoides,  Michic. )  Hobblebush.    Cold  moist 
woods ;  common. 

.    Swamps  ;  common. 
Arrow-wood.     Wet  places  ;  frequent. 
V.  LeolagOr  L.    Sheepberry.     Rich  moist  woods  and  banks ;  frequent. 
V.  Opults,  L.    Cranberry-tree.    Low  ground  ;  frequent. 
V.  pauciflonun,  Pylaie.    Moist  ravines  near  limit  of  tree  growth  ;  Mt.  Mans- 
field, TSxcktrman  &ai  Macrae ;  Killington,  Sargenl&TiA  Eggleiton. 
V.  pubesccng,  Pureh.    Common  on  the  cliffs  and  rocky  hills  of  the  Cbam- 
plain  valley. 
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VALERIANACEAE 

VALERIANA.    Valbbian 
Gardpn  escape.    Franklin,  L.   Wild;  Burlington,  Mre. 

Plynn. 
V.  aylvatica,  Banks.    Cedar  swamp,  P&irhaven,  Roblnm,  Seely ;  Craftabitry, 
Robbine, 

DIPSACEAE.    TEASEL  FAMILY 

DIPSACUS 

D,  svLvBdTftis,  Mill.    Wild  Teasel.     Roadside  weed.     "Oaatleton,"  £«ed,- 

ShorehaiD,  Brainerd;  Charlotte,  Pringlc. 

8CABI0SA 
S.  ARVBNeis,  L.     Scabious.     Adventive,     Charlotte,  PringU. 

CUCURBITACEAE.    GOURD  FAMILY 

ECHINOCYSTIS 

E.  lobata,Torr.  &  Gray.    {Micrampelis  tobaia,  Greene.)  Wild  Cucumber. 

Alluvial  banks  and  waste  places  ;  frequent. 

SICYOS 
S.  angulatm,  L.    Star  Cucumber.     River  banks  and  waste  places  ;  frequent. 

CAMPANULACEAE.    BELLFLOWER  FAMILY 

CAMPANULA.    Bellflowbr 
C  apuinddct,  Pursh.    Low  sedgy  thickets  ;  rare. 
C.  RAPUKcuLoiDBs,  L.     Roadside  escape  ;  04X;aeional. 
C  rotuadlfoIU,  L.     Harebell.     Rocky  banke  ;  common. 

SPECULARIA.     (LKGOUZIA) 
S.  ptffoliala,  A.  DC.    Dry  rocky  woodlands  ;  occasional  and  local. 

LOBEUACEAE.    LOBELIA  FAMILY 

LOBELIA 

L.  cafdiodit,  L     Cardinal -flower.      Swalee  and  margins  of  ponds    and 

stream B ;  frequent. 
L.  Dortmaona,  L.     Shallow  margins  of  ponds  and  bogs  ;  occasional. 
L.  inflata,  L.    Fields  and  pastur 
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L.  Kalroii,  L.    Cool  moist  rocks  and  fields  ;  occasional. 
L.  ipicata.  Lam.    Fields  and  waysides  ;  occasional. 

COMPOSITAE.    COMPOSITE  FAMILY 

ACHILLEA 
A.  MUlefolhim,  L.    Yarrow.    Dry  fields  and  roadsides  ;  c 

AMBROSIA.     Rauwked 
A.  artonitiMfoIu,  L.    Roman  Wormwood.    Waste  plac 
A.  trifldk  L.     Moist  alluvial  soil ;  occasional. 

ANAI'HALIS 
A.  aurKatitacca,  Bentli.  and  Hook.      Pearly  Everlasting.      Dry  hills  and 

ANTENNAHIA.     Plantain-leavbi*  EvERLAsriNti 

A.  BriinenUi,  Femald.      (Rhodora  ItlaS  1890.)    Moist  banks,  usually  ia 

shade  ;  occasional. 

(ireene-     Dry  and  moist  ground  ;  common.  , 

Greene,  var.  Riodil,  Femald-    With  the  type  ;  occasional. 
A.  falUz,  Greene.    In  partial  shade  ;  occasional. 
A.  falhx, Oreene,  var.  {A.,  Farweltii,   Foriiald,  Rhodora  It  152.  1899,  not 

Greene. )    Meadows  and  hillsides  ;  commonin  Addison  county. 
A.  neglecta.  Greene.    Old  Gelds  ;  common. 
A.  ncodioica,  Greene.     Old  pastures  and  fields ;  frequent. 
A.  ncoditrica,  Greene,  var.  atteniuta,  Fernald.      Dry  fields  and  pastures  ; 

A.  oeodicrica,  Greene,  var.  ^andu^  Fernald.    Usually  in  shade  ;  frequent. 

A,  ParlinU,  Fernald.    Dry  banks  and  thickets ;  occaaional. 

A  Parlifiii,  Femald,  var.  amoglocM,  Femald.      <  A.  arnoglossa,  Greene.) 

Heavy  soil ;  frequent  in  Addison  county. 
A.  petakSdu,  Fernald.    Old  pastures  •  common. 
A.  pkntagioca,  R.  Br.    (A.  ptantaginifolia.  Hook.)  Dry  open  woodlands ; 

occasional, 
A.  plantagioea,  R-  Br.  var.  peUolata,  Fernald.    Dry  woodlands  and  hilltops; 

occasional. 
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ANTHEMIS 

A.  CoTDLA,  DC.    Mayweed.    Waate  places  ;  co&mon. 
ARCTIUM.    BtiRDOcK 

A,  Lappa,  L.  (A.  Lappa,  L.  var,  majus,  Gray.)  Waste  places  ;  frequent,. 
especially  in  mountain  towns. 

A.  MINUS,  Bernh.  (A.  Lappa,  L.  var.  minus.  Gray.  )Waste  places;  commoti. 
A  burdock  with  webbed  heads,  MaoclieEt«r,  Mist  Day,  represents  the- 
form  known  as  var.  tomtnUisum,  Gray.  M.  L.  Fernald  says,  however, 
that  it  is  not  the  real  A.  lomealofum  of  Europe  and  ia  not  tn  be  separ- 
ated from  .4.  miniM. 

ARTEMISIA.     WoRMWoon 
A.  Absinthium,  L.    Dry  hills  and  roadsides  ;  occasional. 
A.  bienaii,  WJild.     Introduced  along  railwaya ;  occasional.    - 
A,  Cacadm*!),  Michx-     "  Willoughby  Lake,"  .4.  H'uod,- Smuggler's  Notch,. 

Pr'mgU :  slaty  shore  of  northern  Lake  Champlain,  Btaiarrd. 
A.  caudata,  Michx.    Sandy  shores  of  Lake  Ciiamplain ;  occaaional. 
A.  vuiXiARis,  L.    Waste  places  ;  common. 

ASTER 
A.  acumuutiu,  Michx.    Cool  rich  woods  ;  common. 
A.  amcthyitiiiiii,  Nntt.    Moist  ground.     "  Brattleboro,"  Proid;  South  Pow- 

nal,  EggUgton. 
A.  cordifoIiuB,  L.    Woodlands  ;  common. 
A.  conllli^us,  L  var.  polycephaitu,  Porter.    Johnson,  Oroui. 
A,  diffusus.  Ait.     (A.  lateriHorns,  Britton, )   Thickets  and  fields  ;  common. 
A.  diffunn,  Ait.  var.  Itifioticaulii,  Gray.     (A.  hirsuticaulis,  Lindl.)  Borders 

of  thickets.  "Bellows  Falls,"  Carey;  "Burlington,"  ifafro^;  Highgate- 

Springs,  Jcup  ;  Brattleboro,  Groiil. 
A.  divatkatua, L.     (A.  corymbosos,  Ait.)  Moist  woodlands  ;  common. 
A.  dumotut,  L.     Thickets.     Rutland,  Egglnloii. 

Dry  open  places,  southern  Vermont ;  occasional, 
var.  Prii^^,  Gray.     ( A.  Pringlei,  Britton. )  Slaty  headlands 

and  islands  of  Lake  Champlain  ;  frequent.     Manchester,  Miui  Day. 
A.  JunuuB,  Ait.    Peat  bogs  ;  rare. 

A.  Ucvii,  L.    Borders  of  woodlands,  southern  Vermont ;  frequent. 
A,  llnariifoliu*,  L.    (lonactis  linariifoline,  Greene.)  Dry  sandy  soil ;  occa- 
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A.  rotcropfiyllut, L.     Moiet  woods;  common. 

A.  macropbyllus,  L.  var.  cxMlriof,  Burgess.     Ripton,  Brainerd. 

A.  nucrophyllus,  L,  var.  piogidfolius,  Burgess.  Pownal,  EggUelon ;  l4ike 
Dunmore,  lirainmi. 

A.  multiflons.  Ait.  Dry  hilly  pastures.  Pownal.  Robbint,  Eggle»lcm ;  Ver- 
non, Grout. 

A.  muldfloniSr  Ait.var.exiguus,  Fernald.  In  railroad  yard, Norwich, ^'irpm/. 

A.  ncmofalis,  Ail.     Rocky  shores  of  North  Pond,  Brunswick,  Egglalon. 

A.  nemoralii,  Ait.  var  Blakd,  Porter.     Belden  Pond,  Johnson,  Orovi. 

A.  Novac-Aiig:lia«,  L.  Moist  ground  ;  comnion  in  western  ^'ermont  from 
Addison  county  southward,  less  so  elsewhere.  Fonns  with  rose-purple 
rays,  var.  ruaeu*,  DC,  and  with  whiterays  occur;  Bennington,  Egglenlon. 

A.  Novj-Bclgii,  L.  Moist  shady  soil,  Connecticut  River  valley ;  occasionul. 
A  peculiar  form  occurs  in  Smuggler's  Notch. 

A.  panicuktm,  Lam.    Shady  moist  soil ;  common. 

A.  pankulatut.  Lam.  var.  belfidiflofui,  Burgege.    Rutland,  Eggleilon. 

A.  pidypbyllut,  Willd.  (A.  Faxoni,  Port«r.)  Willoughby  Mountain,  Tuck- 
erman,  Fnron.     "k  dwarf  tomi  in  pastures,  Newark  and  Sutton,"  E. 

I,  Muhl.    Newfane,  fSrout. 


A.  ptarmlcciidei,  Torr.  and  Gray.  Dry  limestone  ledges,  Benningtoncounty; 
occasional. 

A.  punicnis,  L.    Low  thickets  and  swamps  ;  common. 

A.  pttoicttt*,  L.  var.  fifmui,  Torr.  and  Gray.  (var.  Iievicaulis,  Gray.)  Sud- 
bury, F-  W.  Huhby.    Specimen  in  Gray  herbarium. 

A.  fadula.  Ait.  "  Brattleboro,"  Frott;  Cranberry  Pond  bog,  Ferdinand, 
EggUtton. 

A.  ugiittifoliin,  Willd.  Dry  ground.  Common  in  the  Hoosic  valley,  Pownal, 
Eygleston . 

A.  talidfoliui,  Ait.    Low  grounds.    North  Pownal,  rare,  EggUilon. 

A.  Urdiflofta,  L.  Moist  shady  ground.  Newfane,  GrotU :  Rutland,  Castle- 
ton,  Egglnlim ;  Manchester,  tftit  Day- 

A.  Tradesuotl,  L.    Low  grounds  ;  common. 

A.  umbellatui.  Mill.       (Doellingeria    umbellata,    Neea.)    Moist  thickets; 


A.  undulatu^  L.     Dry  copses ; 

t.  Lam.    Moist  banks ;  frequent. 
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A.  vjminein.  Lam-  var.  iotidoKa,  Gray.  Ledges.  Samner's  Falle,  Hartlanil, 
Kggtetton. 

A.  vimiottM,  Lam,  var.  taxatjlk,  Fernald.    Ledges,  Winooeki  River.'    Wil- 

li eton,  Pringlf. 

BIDENS.    Bur  Marigom) 

B.  Beckii,  Torr.    Ponds  and  deep  slow  alreame  ;  occaaiunal. 
B.  tttaia.,  L.    Wet  placea  ;  common. 

B.  ctuyiantbeiiioidcs,  Michs.     (B.  laevis,  B.  S.  P.)  Wet  grounds  ; 
B,  comuU,  Muhl.    TjOW  mai^ne  of  streams  and  lakes  ;  frequent. 

B.  ftondosi,  L.     Be^ar'a  Ticks.    Moist  waste  places ;  common. 

CENTAUREA 

C.  .J*CEA,  L.    Adventive-    Charlotte,  Pringle. 

CHRYSANTHEMUM 
C  Leucantukmijm,  L'.    White  Daisy.    Fields  and  meadons  ; 

CICHORIUM 
C.  Intyb[is,  L.    Chicory.    Roadsides  and  meadows  ;  common. 

CNICUB.     (CARDrUS.)    Thistle 
C  altiEsimui,  Willd,  var.  ducolof.  Gray.    (Cardiius  discolor,  Nutt.)  Copses  ; 

occasional. 
C  AKVE.NKis,  HoEfm.     Canada  Thistle.    Fields  and  waste  plac 
C  i.ANcra)i..vTU3,  Hoffm.    Bull  Thistle.    Pastures  and  roadsides ;  c 
C  muttcut,Parsh.    Swamp  Thistle.    Swamps  and  low  woods ;  frequent. 
C.  pumilm,  Torr.    (Carduus  odoratus,  Porter. )  Pasture  Thistle.    The  most 
common  pasture  thistle  of  the  southern  counties  ;  unknown  north  of 
Rutland  county. 

CREPIS 
C  BtE.v.sis,  L.    Adventive.    Charlotte,  PringU. 

ERECHTITE8 
E.  hkncifolia,  Raf.    Fireweed.  Moist  woods,  especially  .in  recent  clearings  ; 

ERIGERON.    Fleaban-e 
E.  atmuut,  Pers.    Daisy  Fleabane.    Fields  and  waste  places  ;  common. 
E.  bcIUdifolius,  Muhl.    (E.  pulchellus,  Michx.)  Copses  and  moist  banks; 
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E.  Ctnadaiiis,  L.     (Leptilon   Canadense,  Britton.)     Horseweed.     Waste 

B.  iiynopifoIiUB,  Michx.      Moist  rocky  river  banks  and  moiinlain  cliffs  ; 

occasional. 
E.  PbUadel^unn,  l^    Moiat  ground  ;  common. 
E.  ttrigotw,  Mnhl.     (E.  ramoens,  B.  S.  P. )  Fields  ; 

ErPATORII'M.    TiioKomnini 
E.  ageratoidct)  I'.     -Moist  rich  woods  ;  couuuon. 
£.  perfoliatmn,  L.     Boneset.    Thorough  wort.    Low  grounds  ;  c 

ar.  amoenum.  Gray.  Pry  open  woods.  Pownal,  EggteMov. 
m,  L.  var.  maculatum,'  Darl,  |E.  inaciilatura,  L.)  Joe-Pye  Weed. 
Moisttbickets  and  low  grounds;  common. 
E.  uadlifolium,  L.     Dry  open  woods  about  base  of  cliff.     North  Pownal, 
Tigglenlon. 

GALlNStXiA 
G.  PARVirLflB.i,  Cav.     ''In   waste   heaps,   Windsor,"    Leiand;  Burlin)!ton, 
Grout.    Becoming  common  as  a  garden  weed.     Most  of  the  Burlington 
plants  show  spreading  pubescence,  var.  hUpiila,  DC. 

GNAPHALIUM.     Evhm.tsTiN.i 
G,  dccuneiM,  Ives.     Hillsides  ;  common. 
G.  polyGcpbalum,  Michx.   (ti.  obtusifolium,  L.?)  Old  lieldsand  woods;  com- 

G.  ullginonim,  L.    Cudweed.     Moist  soil ;  common. 

HELIAKTHUS.    Sunflower 
H.  anouM,  L.    Sunflower.    An  occasional  escape. 
H,  decapdalui,  !•■    Copses  and  low  banks  of  streams ;  frequent. 
H.  divaricatiB,  L.    Thickets  and  barrens  ;  treqnent. 
H.  {^ganteuc  L.     "  Brattleboro,"   Frost;    "Royalton,"    Ward;    Randolph, 

JIalrs. 
H.  ttrunuMMr  L.    Dry  woods  and  banks  ;  occasional. 
H.  tuberotoi,  L.    .Terusalem  Artichoke.    Along  fences  and  roadsides  ;  fre- 

iPmbibl;  tbe  Ijrplc*!  Eufolariun  furfiuriMin  occurs  la  Vcrnuml,  Upon'looliiDr 
IhroaihtbcTBrioiuhertiarlB.hDweTcr,  no  Vermont  ipecimcDB  of  11  are  found  and  II  maft 
therefore  be  oullted  Troni  thii  \M.    It  thould  be  Knight  for  next  aeaiOB. 
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HELIOPSIS 
H.  «abn,Diinal.     FVanklin,  Wild;  Hartford  and  Norwich,  Sargmt. 

HIEBACIUM.    Hawkwbed 
H.  AORAKTiACDU,  L.    Orange  Hawkweed.    Common.    A  weed  pest  in  pas- 
tures and  lawns,  especially  in  the  northwestern  counties. 
H.  Cuuidemc,  MIchx.    Dry  coot  woods  ;  frequent. 
H.  pudculatum,  L.    Open  woods  ;  frequent. 
H.  tcabrum,  Michx.    Dry  open  woods  ;  common. 
H.  venomm,  L.    Dry  plains  and  pine  woods ;  occasional. 

INULA 

L  HELEHiuit,  L.    Elecampane.     Roadsides  and  damp  pastures;  fi^uent. 

KRIGIA 

K.  Virginlca,  Willd.     (Adopogon  Carolinianum,  Britton.)  Dwarf  Dande- 
lion.   Dry  sterile  soil ;  occasional. 

LACTUCA.     Wild  LmrocK 
L,  Cutadeiult,  L-     Rich  dampsoil,  borderaof  fleldsand  thickets;  common. 
L.  hinuta,  MuhL     Cliarlott?,  Pringle. 
L.  inte^olia,  Bigel.      Newfane,   Grout;   Pownal,   Eggletton;    Mlddlebury, 

Brainerd. 
L.  Icucophaca,  Gray.     (L.  spicata,  Hitchcock.)  Low  grounds;  common. 
L.  ScARioLA,  L.      Prickly  Lettuce.      Waste  places ;    Rutland,  Jcmea ;  St, 

Albans,  Orton  ;  Burlington,  Mr».  Plynn. 

LAPSANA    (r^AMPSANA) 
.,  L.    Brattleboro,  Frotl. 

LEONTOIWN 

Abundant  on  village  green,  Irasbnrgh, 


MATRICARIA 

,  DC.     (M.  matricarioides,  Porter.)  Adventive  from  Pacific 
coast.     Abundant  along  railroad  and  highways,  Fuwnal,  EggUtton. 
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ONOPORDON 
O.  AcANTHiuu,  L.    Cotton  Thielle.     "Dry  pastures,  Williston  and  Gnmd 
lale,"  Riibbin*;  Charlotte,  PringU. 

PETASITE8 
P.  palnuta.  Gray.    Sweet  Coltsfoot.     Wooded  borders  of  cold  swamps  and 
streams;  occasional.    Fairhaven,  AnU>in« ;  Charlotte,  iVtnpIt ;  Sutton, 
Faxon ;  Peacham,  Blanchard. 

PICRIS 
P.  HCIRACIOIDK3,  L.     Adveutl ve  fromjEurope.    Charlotte,  PringU. 

POLYMNIA 
P.  Caoaleoiit)  L.    Limestone  ledges, 'Rutland  and  Proctor,  EggUtton. 

PEENAKTHE8.     (NABALUS.)    Ratti^nakb-koot 

P.  alba,  L.      Borders  of   rich  woods;  occasional. 

P.  alliainM,  L.    Ricti  moist  woods ;  common. 

P.  altiMinu,  L.  var.  fUipduh.  Femald,  n.  var-  "  Stem  villous  or  hispid  : 
leaves  at  least  hispidiilous  on  the  veins  beneath. — Vbrmont,  Monkton, 
Sept.  18,  1879,  C.  G.  PringU:  Maink,  Augusta,  Sept.  2,  1886,  E.  C. 
Smilk ;  Woodstocfe,  1887,  J.  C.  Parlin :  Massachcsetts,  North  Leo- 
minster, Sept.,  1891,  Mite  L.  E.  Shedd." 

P.  Boottii,  Gray.     Mansfield  Chin  and  Nose ;  PringU- 

P.  triEoUokta,  Fernald.  in  h'^rb.  { Nabalua  trifoliolatus,  Cass ;  P.  Serpentaria, 
Gray,  in  part,  not  Pnrsb.)    Lion's-foot.     Dry  sterile  soil ;  frequent- 

HUDBECKIA.    Conb-flowrr 
R.  hirta,  L.     Yellow  Daisy.     Meadows ;  common. 
R.  ladnlatat  L.    liow  thickets  ;  frequent. 

SENECIO-     Groundsel 
S.  aurcut,  L.    Golden  Ragwort.    Swamps  ;  common. 
S.  Bxliamilai,  Muhl.  (S.  aureus,  L.  var.  Balsamitae,  Torr.  and  Gray-jMoist 

cliffs  and  rocky  banks  of  streams  ;  frequent. 
S.  obovatua,  Muhl.     (S.  aureus,  L.  var.  obovatus,  Torr.  and  Gray.)    Dry 

open  woods.    Bennington  and  Pownal,  common,  Bobbim,  Ckurchill. 
S.  Robbiadi,  Oakes.    Com  non  in  the  cold  swamps  of  northern  and  central 

S,  vDLOABis,  L.    Garden  weed  ;  occasional. 
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SERICOCARPUS 

S.  couyKridtt,  Neee.     (S.  asteroidee,  B.  S.  P. )     Dry  open  woods.      Pownal 
and  Arlington,  Robbiru :  Vernon,  Groul. 

SOLIDAGO.    Gou)ENHOD 
S.  ugati.  Ait.    Copees  and  moiBt  woods ;  common. 
S.  bictdor,  L.    Dry  copses  ;  common. 
S-  blcolor,  r^.  var.  concolor,  Torr.  and  Gray.    (S.  hispida,  Muhl. )  Dry  shady 

cliffg  and  sterile  eoil ;  occasional. 
S.  cac^  L.    Rich  woodlands;  common, 
S.  Caoadcnsi),  L.    Borders  of  thickets  and  fields  ;  common. 
S.  C&oadcosii,  L.  var.  ghhtHi,  Porter.    Perch  Pond  b<^,  Pownal,  Churchill 

and  EggUaon. 
S.  ^""■^"•'■i  L.  var.  praccra.  Torr.  and  Gray.    Manchester,  ^fiu  Day. 
S.  Caflnfanrii,  L.  var.  icabra,  Torr.  and  Gray.    Rutland,  KsgUilOTt. 
S.  Iiumilii,  Pursh.     (S.  Piirebii,  Porter.)  Roctcy  banks  of  lakes  and  strearaf^; 

occasional.    Winooeki  Gorge,  near  Burlington,  is  the  station  of  Pursh's 

type. 
S.  Juocea,  Ait.    Copses  and  banks ;  common. 

S.  lanceoUta,  L.     (Eiithamia  graminifolia,  Nutt.)  Moist  soil ;  common. 
S.  UtifoUa,  L.   (S.  flexicaulis,  L. )  Moist  shaded  banks  ;  frequent. 
S.  maciopIiyfU)  Pursh,  Highest  peaks  of  Green  Mountains  ;  common  above 

3000  t««t. 
S.  neglccUr  Torr.  and  Gray.    Bogs  and  swamps  ;  occasional. 
S.  neinoralis.  Ait.    Dry  sterile  fields  ;  common.  * 

S.  palula,  Muhl.    Swamps  ;  frequent  in  Bennington  county. 
S.  pubcfula,  Nutt.    Sandy  soil ;  occasional. 
S.  tugoia.  Mill.    Borders  of  fields  and  copses  ;  common. 
S.  terotina.  Ait.    Copses  and  fencerows  ;  common. 
S.  icrotiiia,  Ait.  var.  giganteai  Gray.    Low  grounds  and  moist  thickets; 

frequent. 
S<  iquarroM,  Muhl.    Rocky  woods ;  occasional. 
S.  ullglaasa,  Nutt.     Peat  bc^s  ;  occasional. 

S.  utmtfolU,  Muhl.    About  base  of  cliffy.    North  Pownal,  Eggletton. 
S.  Virgatirca,  L.    Shady  cliffs  along  the  quartsite  range  of  the  Green  Moun- 
tains at  altitude  of  1000-3000  feet.    In  the  cliffs  of  Mt.  Mansfield  and 
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Willoughby  Mountain  and  on  the  headlande  of  Lake  Champlain  are 
found  the  forms  described  by  Porter  as  var.  moniicola   (var.  Deanei) 
var.  Randix  and  var.  RedjUldu. 
S.  Vlrgftutca,  L-   var.  alpiiu,  Bigel.      ManBfield  Chin  ;   Camel's  Hump, 
Brainerd. 

SONCHUS.    Sow  Thistle 
S.  ABVBKsiB,  L.    Creeping  Sow  Tbistte.    Shores  and  waste  places  of  Cham- 
plain  valley,  becoming  frequent ;  Newfaoe,  Oroui. 
S.  ASPBR,  Vill.     Waste  places  in  rich  Boil ;  frequent. 
S.  oL^BAceuH,  L.    Waste  places  with  the  preceding. 

TANACETUM.    Tansy 
T.  YULQABB,  h.     Boadeidee  ;  frequent. 
T.  vuLQARE,  L.    var.  crispum,  DC.    With  the  species  ;  frequent. 

TARAXACUM 
T,  SRvraBOsPBRUUM,  Andrz.     Ked-seeded  Dandelion.    Shallow  soil  about 

ledges ;  frequent.     Possibly  native. 
T.  oFFiciHALE,  Weber-     {T,  Taraxacum,  Karst. )  Dandelion.    Common. 

TRAGOI'OGON 
T.  PRATEHBLS,  L.    Goat's-beard.     Waste  places  ;  frequent. 

TUSSILAGO 
T.  FARrARA,  L.    Coltsfoot.  Moist  clay  banks  and  along  mnuntain  atreams; 


XANTHIUM.      COCKLEBLH 

X.  C^-^^^ff^i  Mill.    Shores  of  lakes  and  rivers  ;  frequent. 
X.  CinaJenw,  Mill,  var  cchliitum,  Gray.    Burlington  and  shores  of  Con- 
necticut Biver,  Brainerd. 
X.  HTRijMARioM,  L.    Bauks  of  streams  and  waste  places  :  frequent. 
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STATISTICAL   SUMMARIES 

In  the  following  Bnmnaaries  varieties  and  hybrids  are  counted  with 
species.  When,  however,  in  Tables  II  and  III  the  numbers  are  the  same, 
precedence  in  the  list  is  eiven  to  the  family  or  genus  containing  the  fewer 
varieties  and  hybrids.  The  summaries  include  the  species  recognized  in 
the  list  of  "Additions  and  Corrections." 

I.    NUMBERS  AND  SYSTEMATIC  DISTRIBUTION  OF  SPECIES 

Native  PoreisD  ToUl 

Fteridophytea  SI  0  81 

Gjmnosperms  15  0  15 
A&giotpemis 

Mouocotvledons  441  33  474 

Dicotyledons  793  200  993 


ToUIb 


1330 


233 


1563 


DISTRIBUTION    OF  SPECIES  AND   VARIETIE3  AMONG  THE 
PRINCIPAL  FAMILIES  OF  ANGI0SPEBM8 
Including  all  havi.s-o  15  or  hobe  specibs 
monocotylbdons.    15  families.    lu  obneaa 

GtMtra  Sptcia  and  tx 


CyperacejL' 

Gramineie 

Orchidacea' 

Liliaceie 

Naiadaceic 

Juncaceie 

The  other  nir 


\  families  t! 

DiCOTYLRDOKS.      85 


Compositie 

Rosaceie 

Leguminosffi 

Labiatte 

Crucifenc 

Ericacee; 

Kanunculaceic 

Caryophyllaceoe 

Polygonacefc 

Scrop  hu  1  ariacete 

SaKcaceie 

Cupuliferie 

Umbellifertp 

Capri  foliaceic 

Rabiacete 

Saxifragacea) 

Violaceae 

The  other  G8  familie. 


192 


.reign 


ToUl 
192 
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III.    THE  PRINCIPAL  GENERA  OF  ANGIOSPERMS 

Includino  all  nAvii 

<0  TEN   OK  MOBS  SPHaKS 

MOKOOOTYLBDONS 

DlCOTVLBDONS 

Geneia                     Species 

Otatrm                             S 

Carez                          135 

Aster 

Solidago 

Scirpus                         20 

Polygonum 

Pauicum                     19 

Salix 

JiuicuB                          15 

Viola     ■ 

EleocliariB                    15 

RubuB 

Habenaria                    12 

Galium 

Ranunculus 

Antennaria 
Vaccinium 
QuercuB 

Hypericum 

IV.    THE  NATIVE  FLORA 

.  It  is  often  diffictilt  to  determine,  whether  a  plant  is  native  or  intro- 
duced. In  the  above  auminarieB  those  plants  are  classified  as  "  native," 
which  are  considered  to  be  nativea  of  northeastern  America  and  which  are, 
therefore,  printed  in  full-face  type  in  the  catalogue,  following  the  usage  of 
the  Gray  Manual.  This  is  not  strictly  correct,  since  a  number  of  Buch 
plants  have  recently  been  added  to  the  original  flora  of  Vermont  from  the 
more  immediately  adjacent  parts  of  this  continent.  Some  of  these  like 
Riidbeckia  hirta  and  Hordeumjubatum  are  clearly  recognizable  as  introduced, 
while  others  like  Cenchnta  tribuloidee  and  Chtnopodium  capUalvm  are  appar- 
ently natives  in  some  localities,  although  plainly  not  bo  in  others. 

The  problem  is  further  complicated  by  the  fact  that  natural  agen- 
cies other  than  man  are  operative  in  plant  distribution.  For  ex- 
ample birds  not  only  dissemJDate  seeds  locally,  but  at  the  migrating  season 
they  may  carry  them  long  distances.  Probably  some  of  our  newly  rec<^- 
nized  forms  of  Cralxgui  have  been  brought  from  the  South  by  migrating 
crows  or  other  birds  within  recent  years.  Disregarding  theae  more  natural 
agencies  we  have  attempted  to  select  from  among  the  species  considered  to 
be  natives  of  this  continent  and,  therefore,  printed  in  full-face  type  in  this 
oataI<^ue,  such  as  have  in  our  jut^ment  been  introduced  in  Vermont  by 
the  direct  or  indirect  ^ency  of  the  white  man.  This  list  is  doubtless 
incomplete  and  imperfect.  In  our  judgment,  however,  the  following  plants, 
except  where  marked  queBtionable,  have  been  introduced  in  Vermont. 
Those  followed  by  a  question  mark  occur  usually,  if  not  always,  as  intro- 
duced plants,  but  it  is  possible  that  they  may  also  occur  occasionally  as 
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natives.  Thirty-seven  names  are  included  as  unqaeetionably  introduced.  If 
these  are  deducted  from  the  figures  in  the  &bove  summary  it  leaves  aa  rep- 
resenting the  more  strictly  native  flora  o£  the  State  43fi  monocotyledons  and 
759  dicotyledons,  which  added  to  the  Pteridophytes  and  GymnoBperms 
gives  a  revised  total  of  1293  native  epecies,  varieties  and  hybrids. 


Achillea  Millefolium,  L.    ? 

AmarantuB  blitoidea,  Wats. 

Amaranlua  graecizans,  L. 

Ambrosia  trifida,  L. 

Arabis  perfoliata,  Lam,    7 

Artemisia  biennis,  Willd. 

Aster  multiflorus,  Ait.  var.  exiguus, 

Fernald. 
Atriplex  patulum,  L. 
Baptiaia  australls,  R.  Br. 
Cassia  nictitans,  L.    ? 
Cenchrus  tribuloides,  L.    ? 
Chenopodium  capitatum,  Watfl,    ? 
Chenopodium  liybridum,  L.     ? 
Cnicus  pumilus,  Torr.     7 
Crotallaria  sagittalia,  L.    7 
Eragrostis  pectinacea,  Sleud.    7 
Eragrostis  Pnrshii,  Schrader. 
Erysimum  cheiranthoides,  L.    7 
Euphorbia  corollata,  L. 
Festuca  ovina,  L. 
Helianthus  aunuus,  L. 
Heliaiithus  tuberosus,  L. 
Heliopeis  scabra,  Danal.    7 
Hordeum  jubalum,  L. 
Hamulus  Luputus,  L.    7 
Krigia  Virginica,  Willd.    ? 
Upidium  apetalum,  Willd. 
Lepidium  Vir^inicum,  L. 
Monardaflstuloea,  L.  var.  rubra.  Gray 


Monarda  punctata,  L. 

Oxalis  stricta,  L. 

Paspatum  eetaceum,  Michz.    7 

Pentstemon  Itevigatus,  Solander. 

Phlox  paniculata,  L. 

Physalis  heterophylla,  Nees. 

Physalis  heterophylla,  Nees,  var. 

amhigua,  Eydbei^t- 
Physalis  pruinosa,  L. 
Physalis  Vii^iniana,  Mill. 
Plantago  aristata,  Michx. 
Plantago  major,  L. 
Polygonum  aviculare,  L.    7 
Polygonum  erectura,  L- 
Polygonum  Hydropiper,  L. 
Polygonum  ramosisaimtim,  Michz.  1 
BanuncnluB  repens,  L. 
Robin  I  a  pseudacacia,  L. 
Robinia  viecoea.  Vent. 
Rudbeckia  hirta,  L. 
Vagina  decumbene,  Torr  and  Gray. 
Sagina  procumbens,  L.    ? 
Silene  antirrbina,  L.    7 
Spergularia  rubra,  Prest. 
Spiraea  lobata,  Jacq. 
Stacbys  paluetris,  L. 
Symphoricarpoe  racemoeue,  Michx. 
Veronica  peregrina,  L, 
Vicia  Cracca,  L,    7 
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SUPPLEMENTARY    LISTS 

LiBT  I.  The  plants  of  the  following  list  have  been  reported  for  Ver- 
mont, and  in  most  cases  there  is  a  probability  that  they  occur  ;  but 
we  have  been  unable,  after  years  of  search  and  inquiry,  to  verify  the 
report.  We  have,  therefore,  felt  compelled  to  omit  them  from  the 
present  catalogue.  But  we  would  once  more  call  the  atMntion  of  all 
collectors  in  Vermont  to  the  Hat,  hoping  that  many  of  these  plants 
may  be  rediscovered  and  reported  with  epecimens- 
Tbe  catalogues  referred  to  are  as  follows : 

James,  Edwin.    Catalogue  of  Plants  of  Middlebury,  in  Hall's  Statistical 
Account  of  the  Town  of  Middlebury,  1621. 

Oakes,  Wm.    Catalogue  of  Vermont  Plants,  in  Thompson's  History  of  Ver- 
mont, IS52: 

Torrev,  Joseph.    Catalogue  of  Vermont  Plants.    A  continuation  of  the 
last  in  Appendix  to  the  History  of  Vermont,  1853. 

Perkins,  G.  H.    Flora  of  Vermont  in  the  Vermont  Agricultural  Reports  of 
1882  and  1888. 

Jesup,  H.  G.    Catalc^ue  of  the  Plants  of  Hanover,  N.  H.,  1891. 

Asclepias  purpnraecens,  L.    Brattleboro,  Frost ;  Torrey's  Catalogue. 

.\sclepia8  verticil  lata,  L.     Brattleboro,  Frost;  Torrey's  Catalc^ue. 

Aster  duroosuB,  L.  var.  strictior,  Torr.  &  Gray.     Oakes'  Catalogue, 

Aster  elodes,  Torr.  &  Gray.     Brattleboro,  Frost ;  Torrey's  Catalogue- 

Ast«r  patens,  Ait.    Barrows  ;  Perkins'  Flora. 

Calamt^rostis  Nuttalliana,  Steud.  Windsor,  Leland  ;  Jesup's  Flora. 

Cares  gynocrates.  Worm.    Burlington,  Torrey  ;  Perkins'  Flora. 

Carex  tricfaocarpa,  Muhl.     Burlington,  Torrey  ;  Perkins'  Flora. 

Carex  varia,  Muhl.    Bellows  Falls,  Carey  ;  Oakes'  Catalogue. 

Carex  vestita,  Willd.    Middlebury,  James  ;  Oakes'  Catalogue. 

Cimicifuga  racemosa,  Nutt.    Middlebury,  James;  Mt.  Mansfield,  Shelburne, 

Rock  Point,  Burlington,  Macrae  ;  Oakes'  Catalogue. 
Crataegus  tomentosa,  L.     Southern  Vermont ;  Perkins'  Flora. 
Crataegus  tomentoaa,  L.  var.  B- ,  Torr.  &  Gray.   Bellows  Falls,  Carey ;  Oakes' 

Catalogue. 
Deemodium  canescens,  T>C.    Pownal,  Robbins  ;  Oakes'  Catalogue. 
Eragrostis  capillaris,  Nees.    Bellows  Falls,  Carey  ;  Oakes'  Catalogue. 
Festuca  tenella,  Willd,    Bellows  Falls,  Carey  ;  Oakes'  Catali^ue. 
Featuca  ovina,  L.  var  duriuscula,  Koch  ;  Oakes'  Catalogue. 
Galeopsis  Ladanum,  L.     Bellows  Falls,  Carey  ;  Oakes'  Catalogue. 
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Geraniiirn  CaroIiaiaQum,  L.    Bellowa  Falls,  Carey ;  Oakes'  Catalogue. 
Glyceria  obtusa,  Trin.    Bellows  Falle,  Care^  ;  Oakes'  Catal<^ue. 
Hieracium  Gronovii,  Toura.    Colcheeter,  Torrey  ;  Brattleboro,  Frost ;  Tor- 

Tey'a  Catalogue. 
Hypoxia  erecta,  L.    Brattleboro,  Frost ;  Torrey's  Catalogue. 
Isoetes  Engelmaaii,  Braun.  var.  gracilis,  F.ngelm.    Frost ;  Perkins'  Flora, 
Linum  Virginiaaum,  L.    Pownal,  Bobbins ;  Oakea'  Catalogue. 
Muhlenbergia  sobolifera,  Trin.    Oakea'  Catalogue. 
Oxaiia  violacea,  L.    Cavendish,  Dr.  Graves ;  N.  Pomfrer,  A.  P.  Morgan  ; 

Jeaup'a  Flora. 
Plant^o  Virginica,  L,    Brattleboro,  Frost ;  Torrey's  Catalogue. 
Poa  trivialis,  L.    Perkins'  Flora. 

Podoatemoii  ceratophyllus,  Micbx.     Brattleboro,  Froat;  Torrey's  Catalogue. 
Polygonella  articulata,  Meian.    Colche8t«r  Point,  Prii^le ;  Perkina'  Flora. 
Potamogeton  pulcher,  Tuckerm.    Brattleboro,  Frost ;  Torrey's  Catalogue. 
Pyrua  arbutifolia,  L.  f.  var.  erytbrocarpa.    Oakes'  Catalogue. 
Quercua  coccinea,  Wang.    Oakes'  Catal<^e. 
Ranunculus  sceleratus,  L.    Oakes'  Catalogue. 
Salix  alba,  L.    Perkins'  Flora. 
Selena  triglomerata,  Michx.   Vermont ;  Gray  Manual  and  Britton  &  Brown 

Illustrated  Flora, 
Scirpus  polyphyllus,  Vahl.     Pownal,  Bobbins ;  Oakea'  Catalogue. 
Sisymbrium  caneacens,  Nutt.    Lake  Champlain,  Michaux ;  Oakes'  Cata- 

logue. 
Sisymbrium  Thaliana,  Gaud.     A.  Wood  ;  Torrey's  Catalogue. 
Smilax  rotundifolia,  L.    Oakea'  Catalogue- 
Solidago  odora.  Ait.    Oakes'  Catalogue. 
Trifolium  procumbens,  L.    Perkins'  Flora. 
Urtica  dioica,  L.    Oakes'  Catalogue. 
Viola  pedata,  L.    Brattleboro,  Froat ;  Torrey's  Catalc^ue. 

LisTii.  The  following  species  have  appeared  informer  lists  of  Vermont 
plants  ;  but  are  now  omitted  aa  they  have  proved  to  be  mere  waifs, 
or,  if  occasionally  spontaneous,  not  persisting. 

jEscuIus  Hippocastanum,  L,  Melissa  officinalis,  L. 

Bromus  hordaceus,  h.  Myosotis  arvensis,  Hoffm. 

Isatis  tinctoria,  L.  Oenothera  laciniata.  Hill.' 

Lignstrum  vulgare,  L.  Papaver  dubium,  L. 

Koeleria  cristata,  Fers.  Ribes  aureum,  Pursh. 

Lycopus  arvensis,  L.  Veronica  Virginica,  L. 
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LiOT  III.  Tbe  following  ie  a  list  of  plants  omitted  from  the  present  cata- 
logue, although  given  in  Perkitts'  Flora  of  Vermont,  1888  edition. 
Some  of  tliem  are  known  to  have  been  errors  in  determination, 
othera  represent  specific  names  which  have  been  suppressed  in  recent 
revision?,  and  the  balance  are  so  far  ont  of  their  range  that  there  is 
little  doubt  that  they  have  been  incorrectly  ascigned  to  the  flora  of 
the  State. 

AmarantuB  chlorostachys,  Willd. 

Anychia  dichotoma,  Michx. 

Asclepias  vari^ata,  L. 

Carex  Crawei,  Dewey. 

Carex  iaiiflora.  Lam.  var.  intermedia,  Boott. 

Carex  rosea,  Schkuhr.  var.  retroflexa,  Torr. 

Carex  rostrata,  With. 

Carex  striata,  Michx. 

Carex  Shortiana,  Dewey. 

Carex  tetanies,  Schkuhr,  var.  Meadii,  Bailey. 

Cnicns  horridulus,  Fursh- 

Olematis  Viorna,  L. 

Cyperus  eetigeniB,  T.  &  H. 

Deimodium  rotundi folium,  DC. 

Draba  verna,  L. 

Eleocbaris  rostellata,  Torr. 

Eriocaulon  decangulare,  Michx. 

Gerardia  purpurea,  L. 

Habenaria  ciliaris  E.  Br. 

UelianthuB  tracheliifolius,  Willd. 

Hypericum  mutilum  L.  var.  gymnanthemum,  Gray. 

Juncus  aciiminatus,  Michx.  var.debilis,  Engelro. 

Leucothce  racemosa,  Gray. 

Lepidium  ruderale,L. 

LycopuB  Europteus,  L. 

Myriophyllum  helerophyllum,  Michx. 

(Enothera  fruticosa,  L- 

Panicnm  smanim,  Ell. 

Pycnantberaum  aristatum,  Micbx. 

Pyrola  rotundifolia,  L.  var.  incarnata,  DC. 

Rumex  oquatica,  L. 

Rumex  sanguineus,  L. 

Sagittaria  lancifolia,  L. 

Sagittaria  natans,  Michx. 

SeriococarpuB  aolid^ineua,  Neea. 

Siayrinchium  albidum,  Raf- 
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Solidago  rigida,  L. 

Trifolium sloloaiCerum,  Mubl. 

Tbaspium  aureum,  Nutt. 

ThaBpium  triColialum,  Gray. 

Thaspium  trifoliatum,  Gray,  var.  aptemni.  Gray. 

Tipularia  discolor,  Nutt. 

Triodia  caprea,  Jacq: 

Vio]&  striata.  Ait. 

Viola  tricolor,  L.  var.  arveneia,  L. 

Vilis  cordifolia,  MichK. 

Vitis  riparia,  Engelm. 

Livr  IV.  The  following  species  have  been  found  near  the  Vermont  line 
and  it  is  probable  that  they  occur  within  the  State  ; 

Asclepias  incaruata  L.  var.  pulchra,  Pera.  Negro  Island,  Connei:ticat 
River,  Hanover,  N.  H. 

Aster  Li  nd  ley  anus,  Torr.  ibGray.    Wantastiquet  Mountain,  Hinsdale,  N.H. 

Aster  Schreberi,  Nees. ,  "  Abundant  in  the  Connecticut  River  valley  on  the 
N.  H.  aide."    M.  L.  Fernald. 

Calamintha  Acinoa,  Benth.  Within  a  few  rods  of  the  State  line  at  Wil- 
li amstown,  Mass, 

Myriopbyllum  verticillatum,  L.    Lebanon,  N.  H. 

Rosa  nitida,  Willd.    Endeld  and  New  London.  N.  H. 

Sisymbrium  canescens,  Nntt.  Shore  of  Lake  Champlain,  N.  Y. 

Spiranthes  simplex,  Gray.    Near  Williamstown,  Mass. 

Stellaria  longipes,  Goldie.    Claremont,  N.  H.;  Williamstown,  Mass. 

Vacciniijin  statnineuoi,  L.    Greylock  Mountain,  Williamstown,  Mass. 

Verbena  angustifolia,  Michs.     Hanover,  S.  H. 

Xyris  flexuija,  Muhl.  var.  pusilla.  Gray,  PlainGeld,  N.  H. 
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The  natural  congregations  among  wild  plante  furnish  moat  interesting 
problems  to  the  botanist,  and  this  int«re8t  deepens  and  the  profit  from  the 
study  grows  when  oue,  seeks  beyound  the  mere  tact  of  the  ( 
certain  plants  in  certain  localities  for  the  explanation  of  such  ( 
It  was  hoped  when  this  catalogue  was  planned  that  some  more  adequate 
discussion  of  our  flora  might  be  given  along  these  lines.  Lack  of  space 
and  time  alike  forbid  that  this  plan  be  carried  out  in  full.  All  that  can 
now  be  attempted  is  the  inclusion  of  the  bare  lists  of  a  few  of  the  more 
Important  of  these  lesser  floras. 


The  following  plants  o 

of  the  Green  Mountains,  o 

Notch. 

Agrostis  canina,  L.  var.  alpina, 
Oakes. 

Arenaria  Groenlaudica,  Spreng. 

Arenaria  verna,  L.  var.  hirta,  VVata- 

Asplenium  viride,  Hudson. 

Betala  papyrifera.  Marsh,  var.  mi- 
nor, Tuckerni. 

CareK  atrata,  L.  var.  ovata,  Boott. 

Carex  canescens,  L.  var.  atpicola, 
Wahl. 

Carex  rigida,  Gooden,  var.  Bigelo- 
vii,  Tuckerm. 

Oarex  scirpoidea,  Michx. 

Caslilleia  pallida,  Kunth,  var.  sep- 
tentrionalis,  Gray. 

Comandra  livida,  Ricbard- 

Deschampsia  atropurpurea,  &cheele. 

Diapeneia  lApponica,  L. 

Empetrum  nigrum,  L. 

Testuca  brachyphylla,  Schultes. 


ir  only,  or  principally,  on  the  alpine 
n  the  higher  mountain  cliffs,  as  at  Sn 


Gentiana  Amarella,  L.  var.  acuta. 

Hook.  f. 
Hierochloe  alpina,  B.  &  S. 
Juncus  trifidus,  L. 
Luzula  spicata,  Desvaux. 
Lycopodium    annotinum,    L.    var. 

pungens,  Spring. 
Lycopodium  Selago,  L. 
Fob  laia,  Haenke. 
Polygonum  viviparum,  L. 
Prenanthes  Boottii,  Gray. 
Salix  phylicifolia,  L, 
SBlix  Uva-urei,  Pursh. 
Scirpus  ccespitosus,  L. 
Solidago  Virg&urea,  L.  var.  alpina, 

Bigel. 
Vaccinium  Pennsylvanicum,  Lam. 

var.  an gusti folium.  Gray. 
Vaccinium  uliginosum,  L. 
Vaccinium  Vitis-Idrea,  L. 


D.g.tizecbyGoOgle 


The  following  plants  occur  characteristically  at  high  altitudes,  and^are 


rarely  found  below  15O0  feet. 
Agropyron  Novie-Angliie,  Scribn. 
Alnua  viridiB,  DC. 
Amelanchier  oligocarpa,  Roera. 
Aapidiutn  aculeatum,  Swartz.  var. 

Braunii,  Koch. 
Aepidium  fragraus,  Swartz. 
Aspidium  apinuloaum,  Swartz,  var. 

dilitatum,  Hook. 
Astragalus  Blakei,  Eggleaton. 
Braya  humilis,. Robinson. 
Calamagroatis  brevi seta,  Scribn. var. 

lacustris,  Kearney. 
Calamagrostis  hyperborea,  lAnge. 
CalamagroBtis  hyperborea,  lAnge, 

var.  Americana,  Kearney. 
CatsmagTostis  inexpanaa.  Gray. 
Calamagroatis  Langsdorfii,  Trin. 
Draba  incana,  L. 
Epilobium  lineare,  Muhl.  var.  oli- 

ganthum,  Trelease 
Galium  Kamtachaticum,  Steller. 
Gtentiana  linearis,  E'roel. 
Geum  macrophylluu),  Willd, 
Goodyera  repena,  R.  Br. 
Goodyera  teaaelata,  Ladd. 


Habenaria  frimbriata,  B.  Br. 
Habenaria  obtusata,  Richards. 
Hedjisarum  boreale,  Nutt. 
Luzula  spadicea,  DC.  var.  melano- 

carpa,  Meyer. 
Lycopodium  sabinfefolium,  Willd. 
Myriophylliim  Farwellii,  Morong 
Pinguicula  vulgaris,  L. 
Potentilla  tridentata,  Ait. 
Primula  Mistassinica,  Michz. 
Pyrola  minor,  L. 
PyruB  sambucifolia,  C.  &■  S. 
Bibes  lacuHtre,  Poir. 
Bibee  proetratum,  L'Her. 
Sails  balsamifera,  Barratt 
Saxifraga  aizoides,  L. 
Saiifn^a  Aiioon,  Jaeq. 
Saxifraga  oppositi folia,  L. 
Solidago  macrophylla,  Pursh. 
Solidago  Virgaurea,  L. 
Vaccinium  ciespitosiim,  Michx. 
Viburnum  pauciflorum,  Pylaie. 
Woodsia  glabella,  B.  Br. 
AVoodsia  hyperborea,  R.  Br. 


BAND-PI.  AIN 

The  following  are  characteristically  sand-plai 


plants. 


■  Andropcgon  nutana,  L.  var.  av» 

aceue,  Hack. 
■  Aaclepiaa  obtuaitolia,  Michx.  ' 
'  Aster  linariifoliuB,  L. 
'   Carex  Houghtonii,  Torr. 
.  Carex  Muhlenbergii,  Schkuhr. 

Cares  siccata,  Dewey.' 
.  Convolvulua  spithamseuB,  L. '' 
'   Fimbristylifi  capillaria,  Gray 
'  Heliantbemum  majuB,  B.  S.  P. 
Hieracium  V' 


-  '  Leepedeza  capitata,  Michx. 
'LupinuB  perennis,  L.  '' 
,  >  Prunua  cuneata,  Raf. ' 

■  Pinus  rigida.  Mill.  <- 

-  Polygala  polygama,  Walt. 
.  Quercufi  ilicifolia,  Wang. 

■  Polygala  sanguinea,  L. 

■  Salix  Immilis,  Marah. 

.  Solidago  puberula,  Nutt. 
'  Spi  ran  thee  gracilis,  Bigel. 

■  Viola  ai 
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HEADLANDS   Oe   LAKE  CHAMPLAIN 

Planta  found  on  the  rocky  and  exposed  proniontorieB  of  elate,  time- 
etone  or  red  eand-rock.  The  cliSe  and  red  sand-rock  hills  of  the  southern 
Cbamplain  Valley  more  remote  from  the  lake,  like  Buck  Mountain  and 
Snake  Mountain,  have  a  flora  similar  to  these  headlands. 


Arabia  confinia,  Wata. 

Arenaria  stricta,  Michx. 

Aster  ericoidea,   L.   var  Pringlei, 

Gray. 
Corydalia  aurea,  Willd. 
Draba  incana,  L.  var.  arabiaans, 

Wats. 
Houatonia  purpurea,  L. 
Lathyrua  ochroleucus,  Hook. 
Pentstemon  pubescens,  So  I  and. 
Pimpinella  integerrima,  Gray. 
Poa  nemoratis,  L. 
Polygonum  Douglasii,  Greene. 


RhuB  Canadensis,  Marsh. 
Eoea  acicularie,  Lindl. 
Scat«llaria  parvula,  Micbs. 
Shepherdia  Canadensis,  Nutt. 
Solid^o  bicolor,  L.  var.  concolor, 

T.  AG. 
Solidago  humilie,  L. 
Symphoricarpoa  racemoaua,  Michx. 

var.  pauciflorus,  Robbins. 
Triaetum  subspicatum,  Beauv. 
Viburnum  pubescena,  Pureb. 
Zygadenus  elegans,  Pursh. 


Ajnelanchier  Canadensis,  T.  &  G. 

var.  oblongiFolia,  T.  &  G. 
Andromeda  polifotia,  L. 
Arethuaa  bulbosa,  Tj. 
Aater  junceus,  Ait. 
Calopc^on  pulchellua,  B.  Br. 
Calypso  borealis,  Saliab. 
Cares  chordorhiza,  Ehrh. 
Caiei  exilia,  Dewey. 
Carex  foUiculata,  L. 
Carex  fusea,  All. 
Cares  livida,  Witld. 
Carex  Magellanica,  Lam. 
Carex  oligosperma,  Michx. 
Cares  pauciflora,  Lightf. 
Carex  saltuenais,  Bailey. 
Caiex  teuelta,  Schkuhr. 
Carex  tenui flora,  VVahl. 
Carex  teretiuscula,  Gooden. 
Carex  triapertna,  Dewey. 
Chiogenes  eerpyllifolla,  Salisb. 


Eriophor 
Eriopboi 


Eriophoi 


Drosera  intermedia,  Hayne. 
Eteocharia  pauciflora,  Link. 
Epilobium  atrictum,  Muhl. 
Eriophorum  alpinnm,  L. 

gracile,  Koch. 

gracile,  Koch,var.pau- 

vaginatum,  L. 
Geum  rivale,  L. 
Habenaria  dilatata,  Gray. 
Kalmia  gtauca,  Ait. 
Laris  Americana,  Michx. 
Ledum  Grcelandtcum,  Oeder. 
Listera  cordata,  R.  Br, 
Lonicera  uerulea,  L. 
Lonicera  oblongifolia,  Muhl. 
Microatylis  monophyllae,  Lindl. 
Orchia  rotundi folia,  Pursh. 
Picea  nigra,  Link. 
Poa  pratensis,  L.  var.  angustifolia, 
Smith. 
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Polentilla  palustris,  Scop.  Scirpus  atrociactuB,  Femald. 

Pyrola   eecunda,    L-    var,   puuiiia,  Senecio  Robbinsii,  Oalces. 

Gray.  Smilacina  trifolia,  Deaf. 

Pvrola  rotuDdifolia,  L.   var.    ulig-  SoHdago-neglecta,  T.  &  G. 

nofia.  Gray.  Solidago  uHginosa,  Nutt. 

Sal ix  Candida,  Willd.  Vaccinium  macrocarpon,  Ait. 

Rhamnus  alnifolius,  L'Her.  Vaccinium  Oiycoccua,  L. 

Salix  myrtilloidee,  L.  Valeriana  eyivatica,  Banks. 

Sarracenia  purpurea,  L.  Viburnum  casBinoidea,  L. 
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ADDITIONS  AND  CORRECTIONS. 


F&ge  5.  Juoipena  commmiii,  L.  var.  According  to  Rehder,  Cycl.  o(  Am. 
Hort.  S48,  the  coiumon  spreading  juniper  of  New  England  paatureB  ia 
var.  Omoffeiistn,  Loud.,  while  the  var.  nana,  Loud.  (J.  aana,  Willd.)  ia 
a  plant  of  arctic  and  mountain  regions,  low  and  proatrate  with  ehortcr 
and  broader  leaves,  i-i  in.  long. 

Pf^e  8.  For  Alisma  Plautago-aquaUca,  L.  read— Alirau  PlanUKO,  L.  (Linn- 
Kus  in  Sp.  PI.  342,  uses  the  latter  name.) 

TtigjB  9.  After  Agropyron  NovM-AoglUc,  add  the  following  description,  by 
Professor  F.  Lamson-Scribner ; 

Agropyron  Tiavie-Angtiax,  Scribn.  sp  nov.  ( TritKuin  tiolaeeuiH,  A. 
Gray,  Man.  ed.  5.  6.16.  1867,  at  least  in  part,  not  Hornem.  Fl.  Dan.  i. 
t044:  Agropp-on  violaceum,  var.,  S.  Wats,  in  A.  Gray,  Man.  ed.  6.  672. 
1890,  not  A.  riolaeeurri,  Lange,  Consp.  Fl.  Groenland.  154.  1880;  A. 
violacetim  virencent,  Lange,  I.e.?) — An  erect  cfeapitose  perennial  f>-10 
dm.  high,  with  rather  loi^  broad  leaves  and  erect  epikes  12-16  cid. 
long  ;  culniB  smooth  ;  aheaths  striate,  shorter  than  the  internodeB  ; 
ligule  ehort ;  leafblades  linear  20-25  era.  long,  4-10  mm.  wide,  long 
acnminate,  narrowed  at  the  base,  striate,  scabrous  on  the  margins  and 
nerves,  sometimes  glabrous,  rarely  with  very  few  scattered  hairs  above, 
leaves  of  the  innovations  much  smaller,  narrow.  Axis  flattened,  gla- 
brous except  on  the  ciliate-scabroua  angles.  Bpikelets  appressed,  14-16 
mm.  long,  3  to  5  flowered;  rachilla  rather  densely  hispid;  empty 
glumes  lanceolat«,  sob-equal,  prominently  6  nerved,  12  mm.  long, 
Bcabroiis  on  the  nerves  and  at  the  apex,  bearing  a  Bhort  scabrous  awn 
usually  2  mm.  long  ;  flowering  glumes  lanceolate,  glabrous,  8-9  mm. 
long,  rather  faintly  3  to  5  nerved,  short  awn-poinled.  Palea  nearly 
equaling  the  glume,  2  nerved,  scabrous  on  the  mai^in,  truncate  or 
2-toothed  at  the  Hcabrous  apex. 

General  diatribution  :  Sandy  shores,  thickets,  etc.,  Tflbrador  and 
Newfoundland  souCli  to  New  York  and  Pennsylvania,  west  to  Wiscon- 
sin and  South  Dakota,  June  to  September. 

Specimens  examined:  Labr.^dor;  Hamilton  River,  6071,  A.  P- 
How,  Aug.  17,  1894,  ex.  Herb.  Geol.  Surv.  Canada.  Newfoundland  ; 
Middle  Arm,  26,  A.  C.  Waghame,  1897 ;  no  locality,  Waghorm,  1897. 
Quebec:  sandy  shore  near  Cacouna,  C.  G.  Prinjle,  July  2-5,  1881. 
Ontario  :  Lake  Nipigon,  J.  Macoun,  July  17,  1884.  Maine  :  dry  bank. 
Dead  River,  576,  Jlf.  L.  Femald,  August  10,  1896.  Nbw  Hampshire: 
White  Mountains,   C.  E.  Faxon,   August  28,  1882 ;    Oakes  Gulf,  Ml. 
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Washington.  1736,  W.  W.  EggUthm,' J aly  28, 1899  ;  Corydon  Mountain, 
B.  P.  Ruggtet,  July  20,  1892,  14,  ex.  Herb.  Univ.  Vermonl.  Vkbhont  : 
gravelly  talus  of  cliffs,  Willoughby  Mountain,  Westmore,  A.  J.  Qrtntt 
and  W.  W.  Eggleaon,  July  2,  1894  (type).  Nbw  York:  in  dry 
sandy  soil,  Ray  Brook,  Essex  County,  8,  C.  H.  Peek,  August,  1897 ; 
Brownville,  C  H.  Peek,  1882.  Pbnnbvlvania  :  Huntii^on  County, 
T.  C.  Porter,  July  1868,  Sept.  10,  1860.  Wisconsik:  Dalles,  F.  F.  Wood, 
1891.  Sooth  Dakota  :  Sylvan  Lake,  714,  David  GriSUk*,  August  27, 
1897. 

Thia  species  has  been  variously  referred  to  Agropyron  unenttn 
Vasey,  A.  viaiaceum,  Ldiige,  and  A.  repem,  Beauv.  I>om  the  latter  it 
is  distinguished  at  once  by  its  ctespitose  habit,  absence  of  a  rootstock, 
leaves  not  auriculate  at  the  base,  strongly  nerved  outer  glumes  and 
peculiar  hispid  rachilla  of  the  spikelets.  From  A.  violaeeum  it  is  dis- 
tinguished by  its  much  loi^r  and  broader  leaves,  usually  green,  rarely 
purplish  and  longer  spikes,  and  from  A .  ten^rum  by  its  much  broader, 
less  rigid  leaves  and  hispid  rachilla. 

The  plant  described  in  Gray's  Manual,  ed.  6,  672.  is  the  western 
form  which  ie  doubtless  true  Agropyron  fiolaeeum,  lange,  while  the 
variety  mentioned  "  with  longer  usually  pale  narrow  spikes  and  atten- 
uate often  long-awned  glumes,"  is  the  plant  here  described  as  Agropy- 
ron NoKX-Anglix. 
Page  13.  For  Glyc«ria  fluitaM,R.  Br.,  read— Glyccria  borealli,  Batchelder. 
This  naiu3,  published  in  Froc.  Manchester,  (N.  H.),  Inst.  ItTI,  106,  is 
synonymous  with  var.  angtutata,  Vasey,  and  Panictdaria  borealU, 
Nasb. 
Page  14.  For  P.  olabrum,' Gaudin,  etc.,  read — P.  unbare,  Krock.  (P.  gla- 
brum,  Gaudin.     Syntheriama  linearis,  Na;h.) 

Under  P.  zanthophytum,  form  amplifdlaai,  insert  the  following  de- 
scription by  ProfessorJF.  Lamson-Scribner ; 

Panjcam  xuitliopliytuin  forma  ampUfolium,  Scribn.  Culms  stout ; 
lower  sheatbs  crowded.  Strongly  striate  and  pap il late- h i rsute  ;  blades 
firm,  10-20  ram.  wide.  Dry  sandy  soil,  Burlington,  Vt.  L.  R.  Jones, 
collector,  Ai:«ust  31,  1893. 
Page  15.  Eleventh  line  from  top,  forP.  pianunophilum,  Scribn,  read — P, 
puDUDophilom,  Nash. 

Professor  Scribner  has  re-txamined  the  Vermont  specimens  of  the 
Panicum  dtcbolomum  group  and  the  following  additions  and  cor- 
rections to  the  statements  made  on  page  15,  are  based  upon  notes  con- 
tributed by  him : 

P.  AtUnticum.  Erase  this  name  as  the  plant  doubtfully  so  referred 
is  a  form  of  P.  unciphi/llam,  Trin.     See  below. 
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P.  dicfkotomum,  Linn.  These  plants  represent  the  var.  vaidr.  Vase]', 
a  form  considered  as  P.  dichotomtmi,  L.  by  common  consent  since  they 
correspond  more  nearly  than  any  other  form  to  the  original  description 
of  the  species. 

For  P.  p<ibegc«n»  read  P.  undpftyllum,  Trin.  This  is  one  oC  the  com- 
moneet  species  of  this  group.  Professor  Scribner  sends  the  following 
statements  as  to  the  synonymy  : 

"  PanicuTa  pubetcen*  of  recent  authors,  not  Lamarck,  Recent  ex- 
amination of  the  type  of  this  species  in  Lamarck's  Herbarium,  Museum 
de  Historie  Naturelle  de  Paris,  proves  it  bo,  be  the  lat«  branched  form 
of  Panicum  scoparium.  Lam.,  which  is  entirely  different  from  the  form 
so  considered  by  American  authors  and  is  Panicum  vUcidum,  £11. 
Synonomy  :  Panicam  tcoparium,  Lam.  Encycl  4:741,  1797.  (Panicum 
pxibeeceni,  Lam.  1.  c.  748;  Panicum  vitcidum,  Ell.  Sk-  Bot.  S.  C.  and 
Ga.  » 1 123,  1817.)    See  Bull.  24,  U.  S.  Dept.  Agr.  Div.  Agroe. 

For  the  form  previously  referred  to  Panieum  pubetcent  we  have 
taken  up  the  name  Panicum  uneiphyUum,  Trin.  Gram.  Pan.  242, 1826. 
Our  reason  for  taking  up  this  name  is  this — in  the  Herbarium  of  Col- 
umbia University  is  a  specimen  referable  to  the  form  here  taken  up  as 
P.  uneipkyUum,  labelled  in  Torrey's  handwriting  "Panicum  unciphyl- 
lum,  Trin.  in  lit."  which  was  evidently  named  by  Trinius  and  more- 
over the  specimen  agrees  with  Trinius', description.  It  is  of  course  pos- 
sible that  this  plant  may  not  be  the  same  as  tlie  type  of  Panicum  unci- 
pkyllum,  Trin.,  but  we  feel  justified  in  taking  up  this  old  name  for  the 
species  in  queation,  rather  than  applying  a  new  name  to  this  very 
common  grass." 

P.  iphaerocupon.  Ell.  Erase  this  name.  The  plants  collected  on 
Sterling  Mountain  are  a  peculiar  form  of  P.  boreale,  Nash. 

P.  tnigetorum,  Nash.    Erase  this  name.    The  plant  eo  referred  is 
P.  lanuginotum.  Ell.     (P.  Tennesseense,  Ashe.)  The  record,  "Burlii^- 
ton,  Jonet,"  should  therefore  be  transferred  to  P.  lamiginotum. 
Page  18.    Under  Cares  follkulata,  L  ,  insert— Sunderland,  EggUston. 
Under  Carex  formoca,  Dewey,  erase—"  Sunderland,  Eggletton." 
Page  26.     Insert— Juncus  E>adl«yi,  Wiegand.  (Cull.  Torr.  Bot.  Club,  27(524, 
leOO.)  Pownal,  Eggleelon^aA  Churchill;  Willoughby,   G.   O.  Kennedy, 
Specimen  in  herbarium  New  Eng.  Bot.  Club. 
Page  27.     After  Ltuula  venialis,  IK).,  insert  as  synonym— (  J.  pilosum, 
Euntze). 
For  LILUM  read  ULIUM. 
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After  MAIANTHEMUM  insert  as  Bynonym— (UNIFOLIUM). 
Page  30.     Fourth  line  from  top  for  "attitudes"  read  "altitudes." 

After  LIPAEIS  ineert  as  synonym— {LEPTORCIf IS). 
Page  36.    After  Polygonom  Cueyi,  OIney,  add— abundant  at  foot  of  Proc- 

torsville  Gulf,  Cavendish,  M.  L.  Femold. 

Fourth  line  from  bottom,  for  P,  Convolvului,  read  P.  Convolvulus. 
Page  39.    After  Aienaria  macrophylla.  Hook,  insert  as  a  synonym — (Moeh- 

ringia  macrophytla,  Torr.). 
Page  40.     Fifth   line   from   bottom,   fur  B.  pelUta,  etc.,   read  B.  Schreberi, 

Gmelin.     (B.  peltata,  Pureh-    B.  purpurea,  Caap. ) 
Page  46.    Transfer  "  woods ;"  from  end  of  second  line  to  end  ot  first  line. 
P^e53.    After  S.  lalkifolia,  L.  var.  Utjfoliat  for  "  Wieeaud  "  read  ''Ait." 
Page  54.    Twelfth  line  from  top,  for  B.  acbtralib  read  B.  autttalit,  and  for 

"Ward"  read  "Wild." 
Page  57.    Fourth  line  from  bottom,  after  E.  coraUata.  insert — L. 
Page  60.     Fourth  line  from  bottom,  for  A.  Aicyroo,  read  H.  Aicyran. 
P^e  62.    Tenth  line  from  bottom,  for  AEAGNACEAE,  read  ELAEAG- 

NACEAB. 

Seventh  line  from    bottom,   for  LTHYRACEAE,    read  LYTHRA- 
CEAE. 
Page  66.    Under  Rhododendron  maximum,  for  "Eggleston"   read   "Bur- 
Page  72.     Add— Hydropbyllum  Canadensc,  "  Mt.  Mansfield  and  south  west- 
ern Vermont,"  Rnbhlnt;  Charlotte,  Pringle.     The  latter's  specimens 

were  somewhat  abnormal  but  were  so  named  by  Dr.  Gray. 
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Abies,  6 

Apple,  52 

Beggar's  Lice,  72 

Abutilon,  80 

Aquilegia.  42 

Beggar's  Ticke,  86 
Belltlower,  82 

Acalypha,  57 

Arabia,  44 

ACANTHACRfi,   79 

Aracb^,  25 

Bell  wort,  28 

Acer,  59 

Aralia,  64 

Benzoin,  44 

Achillea,  83 

Abauacbs,  64 

Bkrbkridacb*,  43. 

Achroanthes,  31 

Arbor  \hm,  6 

Berberis,  43 

Acnida,  38 

ArbutuB,  tS7 

Bergamot,  74 

Aconia,  25 

Arceuthobium,  36 

Bcrt«roa.  45 

AcUea,  41 

Arctiam,  84 

Betula,  33 

Adder's  Tongue,  1,27 

ArctOBtapbyloB,  66 

Bicuculla,  44 

Adiantum,  1 

Arenaria,  39 

Bidens,  86 

Adicea,  35 

ArethuBa,  29 

Bindweed,  71 

Adiumla,  44 

Arissema,  25 

Birch,  33 

Adopogon,  88 

Aristida,  10 

Bittersweet,  59 

Agaatacbe,  74 

Aristojlocbucbs,  3<) 

Blackberry,  52 

Agrimonia,  49 

Aronia,  52 

Bladder-nut.  59 

Agrimony,  49     ■ 

Arrhenatbemm.  10 

Bladder  wort,  78 

Agropyron,  9, 103 

Arrow-leaf,  8 

Blephilia.  73 

Aeroeteinma,  39 

Arrow- wood,  81 

Blood-root,  44 

^y 

Artemisia,  84                       Blueberry,  68 
Artichoke,  Jerusalem,  87  Blue-grass,  English,  16 

Alfalfa,  53 

Asarum,  36 

Kentucky,  16 

AllBma,  8,  103 

AsCLBPIADACtB,  71 

Blue-joint,  11 

AUBUACtM,  8 

Asclepias,  71 

Bluets,  80 

Alliam,  27 

Aah,  70 

AlnuH.83 

Mountain,  51-62 

Bcehmeria,  35 

Alopecurus,  10 

Prickly.  57 

Boneset,  87 

Alaine,  40 

Asparagus,  27 

BOBHAOINACE*,  72 

Akabanticb£,  38 

AHpen,  32 

Botrychium,  1 

AmaranluB,  38 

Asperella,  10 

Ambrosia,  83 

Aspidium,  1 

Boselder,  59 

Amelancbier.  49 

ABplenium,  2 

Brachyelytrum,  10 

Aster,  84 

Bracken,  3 

Ampelopsis,  59 

Astragalus,  53 

Brasenia,  40 

Amphicarpa,  53 

Atragene,  42 

Brassica.  45 

Ahacaediacrs,  58 

Atriplei,  37 

Braya,  45 

AnaphaliB,  83 

Avena,  10 

irizH.  n 

Andromeda,  66 

AveuB,  50 

Jromus,  11 

Andropogon,  10 

Balm  of  Gilead,  32 

Inmella,  75 

Anemone,  41 
Anemoneila,  42 

Balaam  Fir,  3 

Buck  Bean,  70 

Baneberry,  41 

Buckthorn,  59 

Bue,  42 

Baptisia,  54 

Buckwheat,  36 

Angelica,  M 

Barbarea,  45 

Buda,  40 

AngioBperma,  6 

Barberry,  43 

Ka.S'*"-'^ 

Antennaria,  83 

Bartonia,  70 

AntheraiB,  84 

BasBwood,  60 

Bunch-berry,  66 

Anthosanthum,  10 

Batrachium,  43 

Burdock,  84 

Anychia,  41 
Aphyllon,  79 

Beaked-rush,  24 

Burnet,  51 

Bearberry.  «6 

Bur-reed.  6 

ApioH,  53 

Bedstraw,  80 

BurBa,43 

Aplectrum,  29 

Beech,  34 

Butter  and  Eggs,  77 

Apocvnack*.  7! 

Blue,  33 

Buttercup,  42 

Apocynum,  71 

Beech-drops,  70 

Butterfly-weed,  71 

D.s.racbjGoOgIc 
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Butternut,  3t 
Butterwort,  78 
Biitton-buBh,  60 
Calamagrosiis,  11 
Calamintha,  73 
Calla,  25 
Callitriche,  63 
Calopogon,  29 
Caltha,  42 
CaiypBO,  29 
Caroelina,  45 
Cnrnpanula,  82 
Camfanulacb*,  82 
Campion,  Bladder,  40 
Caiuptusorus,  2 
Canary.grasB,  15 
Cannabis,  35 
CapnoideB,  44 
Cappabidaceb,  47 
Capbifoi,iack«,  80  . 
Capwila,  45 
Caraway,  04 
Cardamine,  45 
Cardinal-flower,  82 
Carduua,  86 
Cares,  17,  105 
Carpet-weed,  38 
Carpinus,  33 
Carrot,  65 
Carum,  64 
Carya.  31 

Cabvophyllaci-e,  39 
Cassandra,  66 
Caesia,  54 
Castalia,  41 
Castanea,  34 
Caetilleia,  77 
Calchfly,  40 
Catnip,  75 
Cat-tail,  7 
Caulophyllni)],  43 
Ct^notliue,  69 
Cedar,  White,  6 
Celandine,  44 
Celastraceie,  59 
Celaetriis,  59 
CJeltie,  35 
Cenithriifl,  11 
Cental)  rea,  86 
Ceplialanthne,  80 
Ceraalium,  39 

CBRATOrnYLLACIMt,  41 

Ceratophyllutn,  41 
Cliaetochloa,  II 
Chamffldapline,  IV\ 
Chaniffinerion,  63 
Charlock.  45 
Chelidonium,  44 
Chelone,  77 
Chbnopodiacex,  37 


Chenopodiuin 
Cherry,  51 

Ground,  76 
Chess,  II 
Chestnut,  34 
Chick  weed,  40 

Mouse-ear,  39 
Chicory,  86 
Chimaphila,  67 
Chii^enee,  67 


37 


Chivt 


,27 


Choke- berry,  52 
Chryaanthemum,  . 

Chryaopogon,  10 
Cliryeosplenium,  4 

Cicuta,  04* 
Cinna,  12 
Cinquefoil,  50 

Circsea,  63 

ClSTACB^,  61 

Cladium,  22 
Claytonia,  38 
Cleavera,  80 
Clematis,  42 

Clinopodium,  73 


Clin 


I,  27 


Clover,  56 

Bush,  55 

Sweet,  55 
Club-mo88,  4 
Club-rush,  24 
Cnicus,  86 
Cocklebur,  91 
Cohosh,  41 

Blue,  43 
Coilinsonia,  73 
Coltsfoot,  91 

Sweet,  89 
Columbine,  42 
Comandra,  36 
Coroarum,  51 
Comtrev,  73 

Wild;  72 

COMTOSITS,  83 

Comptonia,  32 
C/Oiie-flower,  89 

CONIPEB^,  5 

Con  lose  1  in  um,  65 
Conium,  65 
Conopholis,  79 

CONVOI-VULACK-B,  ' 

Convolvulne,  71 
Coptis,  42 
Corallorhiza,  29 
Coral-root,  29 

C0BNACK«,  06 

Com- cockle,  39 
Cornel,  66 
Cornus,  66 


Coronilla,  54 
Corydalis,  44 
Cory  I  us,  34 
Cotton-grass,  23 
Cottonwood,  32 
Cow  bane.  64 
Cow- wheat,  77 
Cranberry,  68 
Cranberry-tree,  81 
Cranes-bill,  56 
Crarhulacilx,  48 
Cratiegus,  50 
Crepis,  86 
Cress,  Penny,  47 
Rock,  44 


Wai 


-,46 
-45 


Yellow,  47 
Crotalaria,  54 
Crow  berry,  58 
Crowfoot,  41 
Chucifbils.  44 
Cryptot«nia,  65 
Cucumber,  Indian,  27 

Star.  82 

Wild.  82 

CUCURBITACEJK,  82 

Cudweed,  87 
CvpdliperjS,  33 
Currant,  48 
Cuscuta.  71 
Cynanchum,  71 
CynogloBBum,  72 
Cypebacb«,  17 
CyperuB,  22 
Cypripedium.29 
Cyetopterie,  3 
Dactylis.  12 
Daisy,  White,  86 

Yellow,  89 
Dalibarda,  50 
Dandelion,  91 

Dwarf,  88 

Fall,  88 


>anthoi 


..  12 


Daphn< 

Datura,  76 ' 
DaucuB,  65 
I>ecodon,  62 
Deer-grass,  63 
Dentaria,  46 
Deringa,  65 
Descbampsia,  12 
Dcemodium,  54 
Dewberry,  53 
Diantbere,  79 
DiantbuB,  39 
Diapensia,  69 
Diapbnbiacb^  69 
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Dicentra,  44 
Dickeonia,  3 
Dicotyledons,  31 
Diervilla,  80 
DiPSACBX,  82 
DipBBCUB,  82 
Dirca,  62 
Dock,  37 
Dodder,  71 
Doellingeria,  85 
Dc^bane,  71 
Dogwood,  66 
Draba,  46 
Drosera,  47 
DaoeBRAca^  47 
Dryopleria,  1 
Duckweed,  25 
Dulicbiuin,  23 
Dutch  man '  e-breecliee, 
Ealonia,  12 
Ecbiaocyetis.  82 
EchinoBpermuin,  72 
Echinm,  72 
£e1-groae,  9 
Elsaokaces,  62 
Elder,  81 
Elderberry,  81 
Elecampane,  88 
Eleocharis,  23 
Elm,  35 
Elodea,  9 
Elodes,  61 
ElymuH,  12 

EMPfTRACE^,  58 

Empetrum,  58  [63 

Encliaiit«r'B  Nightshade, 


Epieeea, 
EpiTobiii 
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EpiTobium,  GH 
EpipheguB,  79 
Equisbtack^,  4 
Equisetum,  4 
EracroBtie,  12 
Erechlit«s.  86 
Ebicacea,  66 
Erigeron,  86 
Eriocauls^,  26 
Eriocaulon,  26 
Eriophorum,  23 
Erodium.  66 
Eryeinium,  4G 
Erythronium,  27 
Eupatoriiim,  87 
Euphorbia,  57 

EOPBOBBIACE^,  57 

Euthamia,  90 
Everlasting,  83,  87 
Fagopyrum,  36 


Fern,  Sweet,  32 
Feetuca,  13 
FicoiDE£,  38 
Figwort,  78 

FlLICES,  1 

Fimbriatylia.  23 
Fireweed,  63,  86 
Flag,  Blue,  29 

Sweet.  25 
Flax,  57 

False,  45 
Fleabane,  86 
Flcerkea,  56 
Forget-me-not,  72 
Foitail,  10,  12 
Fragaria,  50 
Frasinus,  70 
Fringe,  Mountain,  44 
4  Ftimaria,  44 
Fdmabiacsa,  44 
Fumitory,  44 
Gale,  Sweet,  32 
Galeopaia,  73 
Ualinsoga.  87 
Galium,  80 
Gaultheria,  67 
Gaylussacia,  67 
Gentian,  70 
GrntianacB;^:,  70 
Gbraniacbx.  56 
Geranium,  56 
Gerardia,  77 
Germander,  75 
Geum,  50 
Ginger,  Wild,  36 
Ginseng,  64 
Glecoma,  75 
Glyceria,  13,  104 
Gnaphaliuro,  87 
Goat's-beard,  91 
Goldenrod,  90 
Golden-seal,  42 
Goldthread,  42 
Goodyera,  30 
Gooseberry,  Wild,  48 


Grape,  60 
Graphephorum,  13 
Graas,  9 

Blue-eyed,  29 
Grase-of -Parnassus,  4 
Gratiola,  77 
Green-brier,  28 
Cromwell,  72 
Ground  Ivy,  25 
Ground-nut,  53,  64 
Groundsel,  89 
Gymnoaperma,  5 
Gymnostichum,  10 
Gyrostacbys,  31 


Habenaria,  30 
Hackberry,  36 
Haleiiia,  70 
Haloraoe,E,  63 
Hamamelidba,  49 
Hamameiia,  49 
Hardback,  53 
Harebell,  82 
Hawk  weed,  86 
Hawthorn,  50 
Hazelnut,  34 
Heaih,  66 
Hedeoma,  73 
Hedysanim,  55 
Helianthemum,  61 
HelianthuB,  87 
Heliopsis,  88 
Hellebore,  False,  28 
Heme rocal  tig,  27 
Hemlock,  6 

Ground,  6 

Poison,  65 

Water,  64 
Hemp,   35 

Indian,  71 
Henbane,  76 
Hepatica,  42 
Heracleum,  66 
Herb  Robert,  56 
Hesperis,  46 
Heterantbera,  26 
Hibiscus,  60 
Hickory,  31 


Hicc 


Hip 


t,  31 


s,64 


blebush,  81 
HolcuB,  13 
Holly,  58 

Horaalocenchnia,  13 
HonevBuckle,  81 
Hop,  36 
Hordeum,  13 
H  ore  hound,  74 
Hornbeam,  34 
Horee radish,  46 
Horeetail,  4 
Horse  weed,  87 
Ilound's-tongue,  72 
HouBtonia,  80 
Huckleberry,  67 
Hudsonia,  61 
Humuhia,  35 
Hungarian-grass,  11 
Hydrastis,  42 

HynitOCHABIDACBX,    9 

Hydrocotyle,  65 

HvDItOPflVLLACBJG,  72 

Hydrophyllum,  72,  106 


^dbyCoogle 


no 

Hyoecy&mus,  7') 
HvpaBtCACE^,  60 
Hypericum,  SO 
Hypopitye,  67 
Hyssopus  (Hyasop),  74 
HystriK.  10 
Ilex,  58 

1UCINE.«,  58 

llicioides,  58 
Ili,bcebiiacB:F,,  41 
Ilyeantlies,  77 
Impatiens,  56 
Indian- pipe,  67 
Indian- wheat,  30 
Indigo,  Wild,  54 
Inula,  8H 
lonactie,  84 
Iridacbx,  29 
Irla,  29 
laanthuH,  74 
iBoetee,  5 
Ivy,  PoiBon,  68 

Ground,  75 
Ixophonis,  11 
Jamestown- weed,  76 
Jewel- weed,  50 
Joe-Pye  Weed,  87 

JUGLANDACK£,  31 

Juglans,  31 
JUNcACe*,  26 
Juncoides,  27 
Juncus,  26,  105 
Juniperua  (Juniper),  5, 

103 
Kalmia,  67 
Ketmla.  Bladder,  60 
Kinnikinnick,  66 
Kneiffia,  03 
Kochia,  38 
Koellia,  75 
Krigia,  88 

tiABIAT«,    73 

Labrador  Tea,  67 
Lactuca,  88 
Lady 'a-8 Upper,  29 
Lady's-thurab.  37 
Lady'B-lreBseB,  31 
lAmium,  74 
Lampsana,  88 
Laportea,  35 
Lnppula,  72 
Lapsana,  88 
Larch,  5 

LathyruB,  55 
Laurace.e,  44 
laurel,  67 
Leather-leaf.  66 
Leather  wood,  62 
Lechea,  61 


Ledum,  67 

Leek,  27 
Leersia,  13 
LegouEia,  82 

LBOUUIN0S.G,  53 

Lemna,  25 
Lehnacb.e,  25 
Lentibulariace«,  78 
Leontodon,  88 
LeonuruB,  74 
Lepidium,  46 
Leptamnium,  79 
Leptilon,  87 
Leptorchis,  106 
Leepedeza,  55 
Lettuce,  88,  89 
Leucophyaalis,  76 
Levisticum,  65 
L1LIACB.E,  27 


LiliuE 


,  27 


Uiy,  27 

Yellow  Pond,  40 
Limnantheinum,  70 
Limodorum,  29 

LlNACB:S,   57 

Linaria,  77 
Linden,  60 
Lindera,  44 
Linnffia,  80 
Linura,  67 
Lion'8-foot,  89 
Liparis,  30 
Liriodendron,  41 
Listera,  30 
Lithoapermum,  72 
Littorella,  70 
Live-(orever,  48 
Lobelia,  82 

LoRELIACEf,  82 

Locust,  55 


Loliu 


.  14 


Lonicera, 
Looeeetrife,  62,  69 
Lophanthus,  74 
LoranthacejE,  36 
Louse  wort,  78 
Lavage,  65 
Ludnigls,  63 
LupinuB  (Lupine),  55 
Luzula.  27,  105 

Lycopodiace.e,  4 
Lycopodinm,  4 
Lycopus,  74 
Lysimachia,  69 

LVTHRACEA,  62 

Lythrum,  62 


;,  41 


Mallow,  60 
Mat  us,  52 
Malva,  60 
Malvacbx,  60 
Mandrake,  43 
Maple,  59 
Mare's-tail,  64 
Marigold,  Bur,  86 

Marah,  42 
Marjoram,  75 
Marrubium.  74 
Matricaria,  88 
Mayflower,  67 
Mayweed,  84 
Meadow-grass,  Fowl,  16 
Meadow-sweet,  53 
Medeola,  27 
Medicaco,  59 
Medick,  65 
Meiboroia,  61 
Metampyrum,  77 

MsLASrOHACEX,  63 

MelilotuB  (Melilot),  55 

MBNtSPBRMACBf,  43 

Menispermum,  43 
Mentha,  74 
Menyanthes,  70 
Micrampelis,  83 
MicrostyliB,  31 
Milfoil,  Water,  64 
Milium,  14 
Milkweed,  71 
Milkwort,  67 
MimuluB,  77 
Mint,  74 

Mistletoe,  Dwarf,  36 
Mitchella,  80 
Mitella,  48 
Mitrewort,  48 

Fatae,  49 
Moccasin -flower,  ^ 
Moebringia,  39,  106 
Mo  Hugo,  38 
Monarda,  74 
Moneses,  67 
Moneywort,  69 
Monkey-flower,  77 
Monocotyledons,  6 
Monotropa,  67 
Moonseed,  43 
Morning-glory,  71 
MoniB,  35 
Motherwort,  74 
Muhlenbereia,  14 
Mulberrv,  35 
Mullein,'  78 
Musk -pi  ant,  77 
Mustard,  45 

Hedge,  47 
Myoeotis,  72 
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Myrica,32 

Pelliea,  3 

Polypodium,3 

Mtbicacea,  32 

Peltandra,  25 

Pond  weed,  7 

Myriophyllum,  64 

Pennyroyal,  73 

Pontederia,  26 

Nabalu8,89 

Penthorum,  48 

P0HTEDESIACE£,  26 

Naiadace^  7 

Poplar,  32 

Naias,  7 

Peppei^raas,  46 

PopuluB,  32 

Nartift,  63 

Peppermint,  74 

Portulaca,  39 

Nasturtium,  46 

Pepper-root,  46 

POHTULACACE^,  38 

Peramium,  30 

Potamogeton,  7 

Negando,  59 

Periwinkle,  71 

Potentilla,  50 

NemopanthuB,  58 

PeUsites,  89 

Poterium,  51 

NepeU,  75 

PhalariB,  15    - 

Prenanthes,  89 

Nettle,  35 
D^,  74 

PhMopteria,  3 

Primrose,  E\'ening, 

Primula,  69 

Hedge,  75 

Phleum,  15 

Primulacb.e,  69 

Hemp,  73 

Phlox.  72 

Prince's-feather,  37 

Nicandra,  76 

Phragmitee,  15 

Proserpinaca,  64 
Prunella,  75 

NightBhade,  76 
Enchanter'a,  63 

Phryma,  73 

Phyaatis,  76 

PrunuB,  51 

Nuphar,  40 

Physalodes,  76 

Pteridophyta,  1 

Nyraphtea,  40,  41 

Physostegia,  75 

Pterie,  3 

VYMFexKCRx,  40 

Phytolacca,  38 

Pteroapora,  67 

NyB8a.66 

Phytolaccackj;,  38 

Purslane,  39 

Oak,  34 

Picea,5 

Oake8ia,28 

Pickerel-weed,  26 

Pyrola,  68 

Oat^raBs,  10 

PicriB,  89 

Pyrus,  61 

(Enothera,  63 

Pignut.  31 

Quack-grass,  9 

OiKActB,  70 

Pigweed,  37 
PiFea,  35 

QuercuB,  34 

Onagra,63 

Radish,  47 

Ouaoracbj:,  63 

Pimpinella,  6fi 

Ragweed,  83 

Onion,  37 

Pine,  « 

Ragwort,  8B 

Onoclea,  3 

Prince's,  67 

Ram  ahead,  29 

Onopordon,  ft) 

SX'S"'" 

Ranunctilack*,  41 

Ophioolohsacba,  1 

Ranunculus,  42 

Ophiogloaaum,  1 
Orchid,  30 

Swamp,  68. 

Raphanua,  47 

Pinus,  6 

Raspberry,  52 

Orcbidacbs,  29 

Pinweed,  61 

Rattlebos,  ft* 

Orchifl,  31 

Pipsiasewa.  67 

Raitlesnake-root.  89 

Origanum,  75 

Pitcher-plant,  47 

RazoumoEskya,  36 

OnOBANCHACMt,  79 

Plantaoisacks,  79 

Red  top,  9 

Orobanche,  79 

Plantwo,  79 
Plantain,  79 

Rhamnace«,  59 

OryzopaiB,  U 

Rhamnus,  59 

Osmorrhiza,  65 

Rattlesnake,  30 

Rhexia.  63 

Oamunda,  3 

Platan  ACE*,  49 

Rhododendron,  68 

OhIIk,  56 

Platanua.  49 

Rhus,  58 

Plum,  51 

Rhynchospora,  24 

Ox  y coccus,  68 

Poa. 15 

Ribea,  48 

Panax,  64 

Podophyllum,  43 

Robinia,  55 

Fanicularia,  13 

Pogonia,  31 

Rocket,  46 

Panicum,  14,  104 

Poke.  Indian,  28 

Roripa,  46 

Pansy,  62 

Pokeweed,  38 

Rosa  (Rose5,  52 

Papaveraoa.  44 

Polanisia,  47 

Rosacea,  49 

Parietaria,  35 

POLBHONIACEA,   72 

Rose.  Rock,  61 

Parnasaia,  48 

Polemoninm,  72 

RuBiAcex,  80 

Parsnip,  65,  66 
Partridge-berry,  80 

Polreaia.  67 

Rubua,  52 

POLYGALACE*.  57 

Rudbeckia,  89 

Paspalum,  15 

POLTGOMACE^,  36 

Rue,  57 

PaaUnaca,65 

Polygonatum,  28 

Meadow,  43 

Pea,  Beach,  55 

Polygonum,  36,   106 

Ruraex,  37 

Pedioularis,  78 

Polymnia,  89 

Ruflh,  26 
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Ruta,57 

Snakeroot,  Black,  65 

Tamarack,  5 

RcTACBat,  57 

Seneca,  57 

Tanacetum,  91 

Rye-grasa,  14 

Snowberry,  81 

Tansy,  91 

Sasina,  40 

Creeping,  67 

Taraxacum,  91 

Sf^ittaria,  8 

Solan  ACS*,  76 

TaxuB,  6 

Tea,  New  Jersey,  59 

St.  Johnewort,  60 

Solanum,  76 

Salicace*,  32 

Solidago,  90 

Osw^to,  74 

SaliT,  32 

SoloH)on'eSeaI,28 

Tear-thumb,  37 

False,  28 

Teaae!,-82 

SamohiB,  69 

SonchuB,  91 

Sand  won,  39 

Sorbua,  51 

Teucrium.  75 

Sanguinaria,  44 

Sorrel,  Lady's,  57 

Thalesia.  79 

Sanguisorba^  51 

Wood,  66 

Sanicula,  65 

Sheep.  37 

Thistle,  86 

Santa  LAc&E,  36 

Sour  Gum,  66 

OoUon,  89 

Sapindacba,  51) 

Spargantum,  6 

Sow.  91 

Saponaria,  40 

Spartina.  16 

Thiaspi,  47 

Sarothra,  61 

Spathyema,  25 

Thorn,  50 

Sarracenia,  47 

Spearmint,  74 

Thorough  wort,  87 

Sarbaceniacea,  47 

Specularia.  82 

Thuya,  6 

Saraaparilla,  64 
SasAalras,  44 

Thy  MELA  BACE£,   62 

Spergnia,  40 

Thymus  (Thyme),  76 

Satureia,  75 

Spergularia,  40 

Tiarella,  49 

Savaetana,  13 

Sperm  atophyta,  5 

Tilia,  60 

Savory,  Summer,  76 

SpicebuBh.  44 

TiLIACEAE,  60 

Saxifraga,(Sasi(rage),48 

Spikenard,  64 

Timothy,  15 

Saiifbaoacm;,  48 

Spike-runh,  23 

Tisaa,  40 

Scabioea.  (Scabious),  82 

Spir«a,  53 

Toad-flax,  77 

Scheiichzeria,  8 

Spiranthea,  31 

Tofieldia,  28 

Scirpus,  24 

Spirodela.  26- 

Touch-me-not,  66 

ScrophtUaria,  78 

Spleenwort,  2 

Traeopogon.  91 
T^oil,  Tick,  64 

ScBOPHUtARtACBJ;,  77 

SporoboluB,  16 

Scutellaria,  75 

Spring- beauty,  38 

Triadenum,  61 

Sedge,  17 

Spruce,  5 

Trichostema,  76 

Sednm,  48 

Spni^e,  57 

Trientalis,  70 

Seed  Plante,  5 

Spnrrey,  Corn,40 

Trifoliuni,  56 

Sel^inella,  5 

Squirrel-corn,  44 

Trillitim,  28 

SE[.AOINEI,I.ACt£,  5 

Stachys,  75 

Trioat^um,  81 

Self-heal,  73 

Staphylea,  59 

Stai^flower,  70 

Trisrtum,  16 

Senecio,  8fl 

Tauga,  6 

Senna,  54 

SI«eple-buBh,  53 

Tulip-tree,  41 

SeDBitive-plant,  54 

Steironema,  69 

Tupelo,  66 

Sericocarpus,  90 

Stellaria.  40 

Tufnip,  Wild,  45 

Service-beiTV,  49 

Stonecrop,  48 
Stork'B-bill,56 

Indian,  25 

Setaria,  11 

Turtle-head,  77 

Shad-bush.  49 

Strawberry,  50 

TuBsilago.  91 
Tway-Hade,  30 

Sheepberry,  81 
Shepherdia,  62 

Barren.  53 

Streptopus,  28 

Twin-fiower.  80 

Subularia,  47 

TwiaWd-Btalk,  28 

SicyoB,  82 

Sumach.  58 

Typha.  7 

Silene,  40 

Sundew,  47 

T^PHACM,  6 

Snnflower,  87 

Ulmaria,  53 

SiBymhrium.  45.  47 

Sweet-brier,  52 

UlmuB,  35 

Sisyrinchium,  29 

Sweet-Cicely,  65 

0MBELLIFEKS,    64 

Sium.  66 

Sweet-wntiam,  39 

Unifolinm,  106 

Skullcap,  75 

Urtica,  35 

Skunk-cabbage,  25 

?ymphoricarpo8,  81 

JaTiCACE«,  35 

Sraartweed,  36 

Symphytum,  73 

Drticaatnim,  35 

Smilacina,  28 

Symplcicarpae,  25 
Syndeamon,  42 

Utricularia,  78 

Smilaz,  28 

[JvularU,  28 
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Vero 


I,  78 


in.  73 
Vetch,  56 
Viburnum,  81 
Vicia,  58 
Vinca,  71 
Vincetoxicum,71 


Violet,  61 

Dog-tooth,  27 
ViivinVlxiwer,  42 
VrtACE*,  59 
Viiia,  00 
Wake-robin,  28 
Waldsteinitt.  53 
Walnut,  31 
Washingtonia.  66 
Water-lily,  41 
Water- plan  tain,  8 
Water-shield,  40 
Willow,  32 
Willow-herb,  63 
Wind-flowev,  42 
Winterberry,  58 
Winter^reen,  67 


Witch-erase,  9 
Witch-Haiel,  4!) 
Woodbine,  59 
Woodsia,  3 
Woodward! a,  4 
Wool -grass,  24 
Wormwood,  84 

Roman,  83 
Xanthium,  91 
Xanthosyium 
XoliBma,  66 
Xyridace*:,  25 
Xyris,  25 
Yarrow,  83 
Yew,  6 

Zannichellia,  8 
Zizania,  16 
Zizia,  66 
Z  ygadenuf,  29 
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